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ABSTRACT 
The thesis entitled "Material life of Northern India, c 600-320 B C", 
is an attempt to make a micro study mainly because it is 
comparatively rich in materials available, both in archaeology and 
literature. Dymond, a proponent of full co-ordination, says "We have 
a moral duty to find out as much of truth as possible and should 
therefore be prepared to use whatever evidence survives If it is of 
different kinds, we must see it in all of its variety to co-ordinate it " 
From the geographical point of view, as well, the region of northern 
India had been the hub of political, economic and cultural activities 
Archaeological materials from the excavations in the northern 
India had been taken into account by earlier scholars, such as Vibha 
Tripathi, T.N., Roy and others, but such earlier attempts had their 
own drawbacks, particularly in two respects. First, earlier works 
generally present an overview in relation to time and space 
Secondly, since the time of earlier works more materials have come 
to light. Though literature, relevant to the period has been exploited 
to bring out the life and conditions of the people with the occasional 
support from archaeological finds, but complete synthesis is still a 
need. 
The microscopic study undertaken in this research is to have a 
better understanding of the material life of the people in its various 
facets. Detailed analysis of pottery of this period is made in order to 
arrive at the nature of food habits, the likes and dislikes and the 
social status of the people. The method of agriculture is an 
important area of investigation to be made from the available data, 
direct or indirect. House plans, permanent or temporary, and 
fortifications and moats needs are analyzed to understand the 
preferences in the style of living and the level of urbanization of the 
period and the region. The analytical study of arts, crafts and 
industry has been done mainly on the basis of terracotta, bone, 
ivory and stone objects. Metals, viz. copper and iron, and other 
materials used in making various tools and artifacts, as well as, 
objects of daily use has been given due cognizance from the point 
of view of the technological knowledge and its application and the 
skill of the craftsman at work. Closer study of punch marked coins in 
situ from the region in this period has been taken into account to 
understand the level of economy and as an aide to trade and 
commerce. 
This research work is divided into six chapters. 
The first chapter introductory in nature deals with all previous 
work done on this topic, archaeology of Northern Black Polished 
Ware and nature of existing texts Sanskrit, Pali and Prakrit. It also 
deals with the drawbacks of archaeology and literature as a source 
of history writing. A comparative analysis of both these sources at 
length is thus the summum bonum of this chapter 
Chapter second titled as 'Physical Features and Political 
History of Northern India'. From our point of view northern India is 
economically valuable and culturally most significant in comparison 
to all the other parts of India, it is therefore divided into seven 
regions i.e., Rajasthan plam, Punjab plain, Upper Ganga plam. 
Middle Ganga plain, Bundelkhand region, Malwa region and Udaipur 
- Gwalior region. This leads us to appreciate the possible 
interaction between these regions on the basis of the archaeological 
finds so far available. 
Literature gives us to understand that with the 6'*^  century B.C. 
northern India constituted of several great states viz., Anga, Kasi, 
Kosala, Vajji, Malla, Chedi, Vatsa, Kuru, Panchala, Matsya, 
Sursena, Avanti, Magadha, while, Asmaka, Gandhara and Kambhoja 
are beyond the sphere of my research. Some of these states were 
extensive and powerful. Their political role has been discussed in 
the light of the studies already made by earlier authorities. 
Chapter three constitutes discussion on 'Food and Food 
Production'. Here the food and food habits of the people are brought 
111 
to the fore as revealed by archaeo-literary evidences. This chapter 
also deals with the method of production of grains such as 
ploughing, sowing, reaping, and threshing Focus on sources of 
irrigation, as an essential ingredient of agriculture, is given its due 
place. 
Chapter four deals with 'Architecture'. It this wall, roof, floor of 
the houses, types of hearth and oven afid various forms of sanitary 
arrangement such as privies, soak-pits, ring-wells, drain, street/ 
road forms the aspects of our enquiry. Discussion on moats and 
fortifications of cities of the period for which archaeological 
infromations are available is given due consideration. 
The 'Use of Various Objects in Daily Life and tfieir Technology' 
forms the fifth chapter. In this we have taken into consideration the 
several materials in metals, copper and iron, ivory, bone, stone and 
terracotta to analyze their uses and understand the technical 
attainment of the skill with which the producers of the objects had at 
their command with in the limitations they had to work. Here we 
have also attempted to understand the likes and dislikes of the 
people of the time from their possible aesthetic approach 
Pottery, in their varied nature and types has been studies to 
realize the possible preferences in the food habits of the people 
IV 
The diversifications of similar potteries have been studied from point 
of their commercialization. 
This chapter also includes particular attention on punch-
marked coins from the standpoint of their composition and technique 
of making. An attempt to establish the relation of these coins with 
the karshapana mentioned in literature, which records prices of 
certain articles of trade and commerce of the time, has been made. 
The sixth and the last, chapter concludes our study with 
discussions on the shortcomings of archaeological reports and 
literary records, and a reconstruction of the life of the people during 
the period under study. A broad picture as gleaned from the 
archaeo-literary evidences and the proper interpretation of various 
material remains has been given. Although we do not claim to have 
presented a complete picture of this period yet it is a modest effort 
in this direction. A summary of this is as follows; 
Our study reveals that during the period under study there 
were effective changes in the life of the people. Progressive 
development in agriculture, metallurgical and industrial technology 
in comparison to the preceding period becomes evident This 
change lead to the use of baked brick structures, planned pattern of 
habitation with high sense of sanitation, moats and fortifications, 
buildings of public utility, system of coinage and standardization in 
the production of consumer goods from the point of. view of arts and 
crafts, evidently these were the result of economic prosperity 
During this period of urbanization the people had an organized 
social structure, diversity of occupation and were specialized in 
different arts and crafts. They were producing several items of high 
order such as NBP ware. The small village settlements of the 
preceding period were converted into towns with well defined 
boundaries But at the same time the glamour of these new urban 
centres could not change the predominantly rural character of north 
Indian society. 
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INTRODUCTION 
The period c 600 B C to 320 B C has been special ly chosen 
for the micro study mainly because it is comparatively rich in 
materials avai lable, both, in archaeology and l i terature The period 
also marks the process of poli t ical fusion culminat ing in the first 
ever great empire of ancient India. It has been the prosperity of this 
period that seems to have al lured Alexander of Macedon m Gieet^e 
to cast a greedy eye on the land and its people towards the close ot 
this period. From the geographical point of view, as wel l , the region 
of northern India had been the hub of pol i t ical , economic and 
cultural act iv i t ies. 
Archaeological materials from the excavations in the northern 
India had been taken into account by earlier scholars, but, such 
earlier attempts had their own drawbacks' , part icularly in two 
respects. First, earl ier works generally present an overview in 
relation to t ime and space Secondly, since the t ime of earl ier works 
more materials have come to light Though l i terature relevant to ine 
period have been exploited to bring out the hit; ana cunuuioub o u.e 
people with occasional support from archaeological finds but 
complete synthesis is sti l l a need. 
Foi details see page no 3 
The present research has been undertaken with the aim and 
objective to make a microscopic study which may reveal a better 
understanding of the material life of the people in respect of their 
social outlook to be gleaned from the use of pottery, housing and 
other articles of use in daily life Detailed analysis of pottery of this 
period to be made in order to arrive at the nature of food habits the 
likes and dislikes and the social status of the people The method of 
agriculture will be another important area of investigation to be 
made from the available data, direct or indirect House plans 
permanent or temporary, and fortifications and moats needs to be 
analyzed to understand the preferences in the style of living and the 
level of urbanization of the period and the region The analytical 
study of arts, crafts and industry will, also be an interesting area 
which has to be done mainly on the basis of terracotta, bone ivory 
and stone objects Technological knowledge and its application as 
manifest in the use metals, i e , copper and iron as well as other 
materials has to be gauged to understand the extent, the social 
implications and the skill of craftsmen of the time Closer study of 
punch marked coins in situ from the region in this period must be 
attempted to make out the level of economy in respect of trade and 
commerce 
Earlier Works 
The material life of northern India in c 600-320 B C has not 
been studied to the extent the Indus civilization has been done 
Cunningham,^ perhaps, provided the first and the most satisfactory 
background to work on early Indian settlements. He identified the 
mounds and the sites with settlements mentioned in various texts 
Though many of Cunningham's identifications have now been 
abandoned, but he was successful in providing a historical 
framework for research to identify the urban settlements of historical 
India. The book written by Mehta^ covers almost all the social, 
political and economic aspects of the pre-Buddhist times But his 
work is based on literature, mainly Buddhist, which were written, in 
point of time, much later than the life time of Buddha Banerjee's"^ 
book mainly deals with origin, use, objects and technique of iion 
besides the other objects recovered in the Ujjain excavations He 
was possibly the first scholar who used some literary texts to 
correlate the different aspects in the making and use of iron objects 
found. The biggest asset of Ghosh's" book in which he has made a 
scholarly attempt with complete awareness of both textual and 
Cuningham, A , 1924, Ancient Grography of India, Calcutta 
^ Mehta, Ratilal N , 1939, Pre-Buddhist India, Bombay 
^ Banerjee, N R , 1965, The Iron Age in India, New Delhi 
" Ghosh, A , 1973, The City of Historical India, Shimla 
archaeological sources. The analytical and unorthodox approach to 
the interpretation taken by him gives an altogether dif ferent result 
which is probably more convincing and satisfactory than that which 
has been achieved before. But the work apart from being extremely 
compact does not provide much information about material life Like 
Mehta, Jain's^ book also deals with every aspects. But he seems to 
pay litt le attention to the objects recovered in archaeological 
f indings and concentrated more on written sources, mainly the Jain 
Thakur's® book unlike Jain's paid more attent ion to the 
archaeological f inds rather than l i terature. Sharma's' ' book has two 
interesting chapters on the material development of northern India, 
but the approach is lopsided Singh's® book covers dif ferent aspects 
of material life of ancient Varanasi on the basis of archaeological 
f indings and their proper interpretation in the light of exist ing wri t ten 
sources. The book written by Roy^ covered nearly the whole of 
northern India during the period c.600-200 B.C. and is more of a 
catalogue of archaeological f indings. Thus far, no attempt has been 
made by any scholar to encompass the material life of the whole of 
northern India during the period under review and at the same 
synthesize the archaeological f indings with l i terary sources All 
^ Jam, K C , 1974, Lord Mahavira and His times, Delhi 
^Thakur, V K , 1981, Urbanization in Ancient India, New Delhi 
Sharma, R S , 1983, Material Culture and Social formations in Ancient India. 
New Delhi 
® Smgh, B P , 1985, Life in Ancient Varanasi, Delhi 
^ Roy, T N . 1986, A Study of Nortfiern Black Polistied Ware Culture New Delhi 
studies have been done based either on archaeological findings or 
on literary evidences Moreover, after Singh no attempt has been 
made to deal simultaneously with textual and archaeological data 
This has particular significance for our period of study for putting 
the available data in their proper perspective 
Archaeology of Northern Black Polished Ware 
Archaeologically, the period of c 600-320 B C of Northerr 
India is generally known as Northern Black Polished Ware 
(NBPW) culture, which is nearly lustrous black m colour on both 
sides It was first discovered by Marshall in 1911-1912 A D from 
Bhita^° excavation This discovery of pre-Mauryan levels at Bhita 
drew the attention of several archaeologists but unfortunately at 
that time it did not find universal acceptance and no one was 
ready to push its date preceding 300 B C Later, again Marshall 
reported more pieces of NBPW from the lower strata of Bhir 
mound at Taxi la" But, he regarded these sherds as a kind of 
"Greek Black Ware" and was not sure whether these were imports 
to Taxila or a local product In the excavations at Ahichchnaiid m 
1940-1944, It also did not provide enough ground for extending 
the date of the site beyond B C 300 (as stated above), although 
Annual Report Archaeological Survey of India 1911-12 pp 37 80 &81 
Marshall J 1951 Taxila Cambridge vol I! p 432 
sherds of NBPW were found in the earliest levels. This was the 
status of NBPW till 1945. In 1946 an up to date list of the 
distribution of the ware was published by Krishan Deva and 
Wheeler^^. This list contained the names of eighteen sites most of 
them from the middle Ganga Valley. For them the occurrence of 
NBPW below two hoards of punch marked coins, dated to c.300 
B.C. at Taxila was important in defining the duration of ware from 
c 500-200 B.C. 
In post-independence era our knowledge of the material 
culture of the period under research has been immensely 
enriched by the excavations of NBPW sites. This pottery is wheel 
made and of thin fabric and is painted It is believed that it was a 
prized commodity. Because of its specialty it was characterized 
as "Deluxe pottery". The stratigraphy and chronology of this ware 
at Hastinapura,^^ excavated in 1954-55, provided the final 
confirmation. Until now nearly six hundred^'' NBPW sites have 
been reported, but most of them are explored. A good number of 
NBPW sites have also been excavated. Some among them were 
excavated continuously for several years while others were 
'^ Deva Krishan and Wheeler, M.R E , 1946, "Northern Black Polished Ware" 
Appendix A in Ancient India, No.1, Delhi, pp. 55-56. 
'^  Lai, B B , 1954-1955, Excavations at Hastinapura and other explorations in 
the Ganga and Sutlaj basins, Ancient India, Nos. 10-11 
'^  Sharma. R S , op cit p. 105 (Sharma wrote, exact number is 584) 
excavated and re-excavated. In Rajasthan, the noteworthy sites 
are Ahar, Bairat, Nagari and Noh, whereas, Ropar, Sugh, Autha 
Sanghol and Rajakaran ka Qila are in Haryana and Punjab, in 
Madhaya Pradesh, Ujjain, Nagda, Awra, Eran, Besnagar, Kayatha 
and Tripuri. In the Upper Ganga Valley the important sites are 
Kanauj, Sravasti, Atranjikhera, Alamgirpur, Ahichchhatra, 
Jakhera, Khalua, Kaseri, and Hastinapura. Mention may also be 
made of some sites of the middle Ganga Valley, the important 
sites taken up for excavation were Ayodhya, Champa, Buxar, 
Prahaladpur, Rajghat, Takiaper, Narhan, Pataliputra, Sonpur, 
Vaisali, Rajghat, Chirand and Jhusi. 
Out of these as many as over four hundred fifty sites^^ are 
located only in Bihar and Uttar Pradesh. However, the spread of 
the NBPW sites outside northern India are even further north-
west beyond the Indus at places such as Charsada near 
Peshawar and Udegram in Swat, southern part of Madhaya 
Pradesh, Amravati in Maharashtra, Sisupalgarh. in Orissa and 
even Tilaurakot in Nepal. But they have generally yielded very 
few sherds of this deluxe pottery. The nuclear zone of this ware 
is generally considered to be the middle Gangetic plain, roughly 
corresponding to eastern Utter Pradesh and Bihar. 
15 Ibid , Thapar, B K . 1957, Ancient India, Vol 13 
Stratigraphically the date of this ware is given to range 
between c. 600 B.C - 200 B.C ^^  But later, Roy^^ in 1986 divided Iron 
Age in three phases i.e. early, middle and late. He placed early and 
middle phases from c. 800 B.C to c. 300 B.C. and the late phase of 
iron age or late phase of NBPW to start around 300 B.C. Sharma'^ in 
1983 on the basis of archeological discoveries divided NBPW into 
two broad phases, i.e., 600 B.C. - 300 B.C and 300 B.C. - 100 B.C. 
Archaeologically, the first phase is marked by occasional use of tiles 
and burnt bricks, evidence of mud structure and floor, use of punch-
marked coins, NBPW sherds and bronze to a smaller extent. 
Evidence of the use of iron, copper, animal and human figurines 
along with discs of terracottas, and plenty of bone, ivory and stone 
objects also forms the usual repertoire. But in the second phase we 
have the evidence of prolific use of NBP pottery, moie punch-
marked coins, plenty of terracotta, more iron tools, burnt bucks 
structures, and evidence of more tiles and ring-wells etc 
Nature of Sanskrit, Pali and Prakrit Texts 
We have few literary texts, which can be placed between c 600 
- 320 B.C. The Brahmanical sources which mainly comprise the 
Dharma sutras (law books), the Grihya sutras (book dealing with 
"^  Ghosh, A and Panigrahi, K C , 1946, "The pottery of Ahichchtiatra District 
Bareilly, UP.", Ancient India, No 1, pp 55-56 
'^  Roy, T.N., 1986, op.cit., p.93 
'^  Sharma, R S , op cit, p. 91. 
domestic rites) and the grammer of Panini can be supplemented by 
the early Buddhist and Jain texts. The chronological position of 
these sources can be fixed only roughly. The principal Dharma 
sutras have been assigned to the period 600-300 B.C^^ These 
sutras show a grammatical freedom, which is hardly conceivable 
after the period of the influence of Panini^°, whose grammar has 
been assigned to the middle of the 5'^ century B.C^\ The law book 
of Gautama is believed to be the oldest Dharma sutras^^ But its 
mention of yavanas^^, as born of sudra females and kashtriya males 
show that its contents underwent great revision in later times To 
the period 600-300 B.C. may also be assigned the principal G/ihya 
sutras^^ which have been characterized as the most authentic 
reports on the daily life^^ of the people. In Buddhist sources viz the 
four collection of Suttas (dialogues), i.e., the Digha, the Majjhima 
the Samyutta the Anguttara^^ together with Vinaya pitaka^[ may be 
roughly ascribed to the pre-Mauryan period. But it is more difficult to 
'** Kane, P.v., 1941, H/srory of D/iarmasufra, Poona, vol II , pt l .pXI 
°^ Rapson, E J , (ed), 1955, The Cambridge Histoiy of India. New Delhi voi 
p 113 
^^  Agarwala, V.S., 1953, India as known to Panini, Lucknow, p. 475 
^^  Kane, P.V., op.cit. vol.1, p. 13. 
^^  Gautama Dharma sutra, IV. 21 
^' Kane, P V , op.cit. vol II, pt I, p XI 
^^  Winternitz, 1983, History of Indian literature, Delhi, revised edition, 
vol I,p.274. 
^^ Law, B.C., 1933, A History of Pali literature, Varanasi, vol I, pp 30-33 
'' Ibid 
fix the date of the canonical texts of the Jatakas^^ in which the 
gathas (verses), constitute the oldest stratum. At the same time, 
even the stories of the past, which are in the form of commentary in 
prose may be put in pre- Mauryan period, nevertheless, the present 
stories occasionally seem to reflect conditions of pre c 320 B C 
and are clearly later additions^^. 
About the Jaina sources we have even more chronological 
uncertainties. It is held that canonical works were first compiled 
somewhere towards the end of the fourth or the beginning of the 
third century B.C^°. But dealing as they do with life of Mahavira, they 
may be utilized for condition prevailing in pre c.320 B.C 
There can therefore, be no difficulty in accepting facts attested 
to by the above-mentioned sources. But the remarkable difference 
between the canonical literature of the Brahmanas and that of the 
Buddhist and the Jain is that the former is couched in savant's 
language, while the Buddhist and the Jain texts, in Pali and Prak'-'* 
languages respectively exhibit some advance from Brahmanism 
They reflect equality and democracy in their monastic organization 
and theories of the state. The texts of the Buddhist and the Jam 
^^ Rhys Davids, T.W., 1903, Buddfiist India, London, p 207 
^^  Law, B C , 1933 op. cit.. p 30 
^ Majumdar R.C and Pusalker, A D , 1951, The Age of Imperial Unity 
Bombay,p 423 (Charpentier, Jarl, ed , Uttaradhyayanasutra, Uppsala, 1922 
ascribes them to the period between 300 B C. and the beginning of the 
Christian Era. pp 32 and 48. 
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attributed to the teaching of Buddha and Mahavira, reflect the 
contemporary social outlook The numerous imageries and depiction 
of cattle rearing indicate the material life that developed in pre 
C.320 B.C. This explains why the Pali and Prakrit works acquaint us 
with popular life more than the Sanskrit Because of this there is a 
general tendency to discard the Brahmanical works m favour of the 
Buddhist texts^\ as pointed out by Rhys Davids The same is true of 
the Jam literature 
From geographical point of view the texts of the Buddhists and 
the Jain described the state of affairs in eastern Uttar Pradesh and 
Bihar'^^ while the Brahmanical texts were mostly written in the 
region which are today called upper Indo-Gangetic doab, and the 
states of Delhi, Haryana, Punjab and Rajasthan^^ These Pali and 
Prakrit texts can be considered in conjunction with the grammar of 
Panini, which is the most valuable source of information for pte 
c 320 B C. Its picture of social and material life is more reliable 
because its grammatical rules have been explained with the help of 
illustrations Of course Panmi's work is more relevant to the Indus 
basin but the general trend of developments in northern India 
known from the texts cannot be ignored^" In spite of thai the 
^^  Rhys Davids, T W , 1935, Dialogues of the Buddha vol I, p 286 
^^  Sharma, R S, op cit, p 90 
'' Ibid 
'' Ibid 
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material life of the people is to be sought in people's l i terature 
Fortunately such popular l i terature is not altogether wanting and 
they are preserved in diplomatic, dynastic and mil i tary records 
Nevertheless, they could not completely escape the tempering of 
compilers idealistic motives 
Comparative Analysis of the Archaeological and Literary Sources 
There are different views among scholars about the 
comparative value of the archaeological and l iterary evidences 
Archaeologist like Wheeler^^ suggested that the search for l iterary 
evidence in support of archaeological data has a great risk Piggot"'" 
says that the literary and phi lological evidence is a dangerous 
ground full of quick sands and pitfal ls Gordon^'' condemns literary 
sources for history writ ing while Kosambi^^ goes to the extent of 
saying that "archaeology alone can supply any rel iable data foi the 
study of ancient culture". 
The above views of scholars make it very clear that 
archaeologists like Wheeler, Piggot, Gordon and historian like 
Kosambi were too obsessed in favor of archaeological f indings 
They do not want to mix it with the l i terature. But here, too, there 
^^  Wheeler, R E M , 1947, "Harappa 1946 the defences and cemetery R 37" 
Ancient India, vol III pp 81-82 
®^ Piggot, S ^950, Prehistoric India to 1000 B C London p 241 
"*'' Gordon, D H , 1958, The prehistoric Background of Indian culture, Bombay 
P 2 
®^ Mishra, D P , 1971, Studies in the Proto-History of India. New Delhi, p 102 
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are shortcomings Most of the excavations have been vertical m 
nature and have not laid bare as a whole the culture of the period of 
NBPW, with which we are particularly concerned here. Further, the 
absence of detailed reports of excavations in some cases stands in 
the way of a full utilization of whatever material is available 
Unlike the earlier scholars Srinivasachari^^ identifies the 
archaeological evidence with the dry bones of history and, he furthei 
says, that only a correct sequence of occurrence priority and 
posteriority in point of time can be judged through the writing 
materials related to the period of study Similarly, according to 
Sankalia''° "In a country like India which has got very-very ancient 
traditions preserved in the Puranas, the two Epics and Vedic 
literature, one should not overlook such possibilities, even though a 
large number of scholars would regard the Puranas and the Epics as 
purely imaginary. I think that this work, much inflated do coniain a,, 
element of truth and particularly the list of the dynasties and other 
essentials should be true and approximate to truth It is in this way 
that we can give some form to the Puranic dynasties, whereas oui 
potteries may be given some individuality" 
Literary sources alone are inadequate for writing the history of 
the period under research. Hence, the importance of archaeological 
^^  cf Jain, K C , 1979, Prehistory and Protohistory of India, New Delhi, p 294 
"" Sankalia, H D , 1974, Prehistory and Protohistory in India and Pakistan. 
Poona, p 281 
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evidences, which are not only more prohfic but also more reliable 
As a professional historian we must take cognizance of both these 
sources and collect data with a proper and critical analysis The 
exclusion of literary evidence would mean restriction of culture only 
to the external manifestation of man's activities ignoring the mental 
and moral make up 
'The present work is divided into six chapters Chapter one is 
titled as Introduction It deals with the contents which rims .n the^p 
pages Chapter two titled as physical features and political history of 
northern India between c 600 - 320 B C 
Food and food product ion discussed in chapter third It deals 
with vegetarians and non-vegetanans food habits of the peopie of 
the time along with the method of production of different grains 
Sources of irrigation, too, have been the point of focus as an 
essential ingredient of agriculture 
The fourth chapter architecture, the nature and construction 
of houses, wall, roof, floor, besides the use of bricks, healths and 
ovens, sanitary arrangements, privies and soak-pits rmg wells 
drains, street/ road Discussion on moats and fortifications of some 
important cities of the period, as well, is given due consideration 
In chapter five I have discussed the use of various objects in 
daily life and their technology Made of metals ^lke iron copper 
14 
and silver, bone and ivory and stone the technology involved in the 
making of the objects has been worked out. Terracotta objects such 
as animal and human figurines and discs are also nn^iuUeo ...> 
objects of material life Different industries of potter ies, the 
technique of their making and their propei use have been discussed 
in detai l . 
In the final chapter an attempts has been made to sum up ana 
resolve the issues raised in the preceding chapters 
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Gnapier^Z 
(Physical Feature & Political 
History of Northern India) 
PHYSICAL FEATURE OF NORTHERN INDIA 
Before commencing a study of the material life of the people of 
northern India, some knowledge of the principal physical features of 
the concerned area is essential Subbarao^ rightly said that "for an 
intelligent understanding of the pattern of development of cultures in 
India, one should begin with geographical factors" The area of the 
present study is confined only to the northern part of the Indian 
territory which has been divided into number of units comprising the 
states of Bihar, Uttar Pradesh, Punjab, Haryana, Delhi, Rajasthan 
and Madhya Pradesh But it is significant to note that these 
administrative divisions do not make a geographical and ecological 
homogeneity and every region has its own specific character to which 
man, plant, soil and atmosphere contributed a lot 
Out of sixteen gre^at^  states (sodasmahajanapadas) in c 600 
B C except Gandhara, Kambhoja (both now in Pakistan) and Asmaka 
(Maharashtra) all belong to the area under discussion (Map No 1) 
Besides it, in the above mentioned states the national language, 
Hindi IS quite popular in the comparison to other parts of India and 
the division of northern India is here based upon these two factors 
To understand it clearly we can divide it region wise into seven parts 
^ Subbarao, B , 1958, The Personality of India, Baroda, p 8 
^ Law, B C , 1976, Historical Geography of India. Delhi, pp 42-53 
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THE MAHAJAHAPAO^S 
M 
Map No.1- India in the age of Mahajanapada 
Courtesy: Sharma, R.S., 1977. Ancient India, NCERT. New Delhi, p 70 
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(i) Rajasthan Plain, 
(ii) Punjab Plain, 
(ill) Upper Ganga Plain, 
(iv) Middle Ganga Plain, 
(v) Budelkhand Region, 
(vi) Malwa Region and 
(vii) Udaipur - Gwalior Region 
(i) Rajasthan Plain: The Rajasthan plain (24°30'N-30°-12'N and 
69°15'E-76°-45'E) covers an area of 1,96,747 sq km of Rajasthan 
and includes the marusthali (eastern portion of Thar desert) and the 
adjoining begar (steppe land) to the west of Arawali ranges (Map 
No 2) ^ Historical and archeological evidences prove that the region 
being well wooded and suited for human habitation has been settled 
since remote historical period "* The Saraswati and the Drishdavati 
rivers flowed through this part to the Arabian sea during the Vedic 
period Even the Indus had one branch flowing through this part into 
the Rann of Kutch In the valley of these ancient rivers, archeological 
remains of this period extending from the Harappa to the 
comparatively recent have been discovered 
It is significant to note as pointed out by Singh that during the 
permo-carboniferous period, western Rajasthan was covered by 
•* Singh, R L (ed ). 2003, India A Regional Geography Varanasi pp 49 50 
" Abhichandani C T and B B Roy, 1966, "Rajasthan desert - its Origin and 
Amelioration", International Geographical Jouranal, XLI, Nos 3 & 4 p 37 
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Map No.2- Rajasthan Plain 
Courtesy: Singh, R.L., (ed.), 2003, India-A Regional Geography, Varanasi, p.49 
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seas^". The climate of this plain is characterized by extremely high 
range of temperatures and aridity although sharing the characteristic 
mansoonal variations throughout the year. It is the hottest region of 
India. The entire "sanded over plain" of marusthalj and the begar 
receive less than 50 cm. of annual rainfall. The Rajasthan plain 
displays great variations in geographical features. The region slopes, 
generally from east to the west and from north to south. The most 
important river flowing through this region is the Luni which rises in 
the Arawali range south-west of Ajmer and flows towards the south-
west. The Luni reaches the Rann of Kutch only during the rainy 
season. It is apparent that excepting the south-east portion, the rest 
of the Rajasthan plain is an area of inland drainage. Thus the 
following four physiographical zones may be recognized! 
(a) The semi-arid transitional plain (Shekhawati tract) 
characterized by inland drainage and strewn with salt lakes 
such as Didwana, Kuchman, Degna and the great Sambhar etc. 
In the extreme north lies the Ghaggar plain. 
(b) The western most belt is covered with sand dunes extending 
from the great Rann along the Pakistan border to Punjab. 
(c) The rocky area characterizes this zone. It is the comparatively 
dune Uee tract of Jaisalmer-Barmer-Bikaner. The limestone and 
^ Singh, R.L., op cit. p.51 
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sand stone rocks exposed here belong to Jurassic and Eocene 
formation 
(d) The httle desert found eastward is having almost similar 
features as the western most regions covered with dunes 
The Rajasthan plain areas are covered with scrubs, which are 
thorny and have a stunted growth In the and region babul {Acacia 
milotica), Acacia Senegal, Prosopis spicigera, and Prosopis juliflora 
The soil of Rajasthan plain are generally characterized as sandy, 
containing 90 to 95 percent sand and 5 to 7 percent clay It has been 
classified as desert soil, red desertic soil, yellowish brown sandy soil, 
and alluvial soil 
Rajasthan is endowed with a great variety of minerals the 
Rajasthan plain is devoid of ferrous and other metallic minerals A 
few important minerals, namely, gypsum, lignite and fuller's earth, 
however are concentrated in Rajasthan plain The fuller's earth is 
mainly used for refining vegetable oils and for filtering and colouring 
petroleum products mainly lubricants 
(ii) Punjab plain: The Punjab plain (27°39'N-32°30'N and 73°5rE-
77°36'E) IS situated in the northwest of the great plains of India (Map 
No 3) This region occupies an area of 95,714 sq km and comprises 
the reconstituted states of Punjab, Haryana and the Union territory of 
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Delhi^ This plain, a physically distinct unit, is made up largely of 
extensive alluvial deposits Culturally, this is the region where varied 
cultures have mingled with each other It is a region which has 
occupied a great strategic importance since time immemorial 
Culturally it is old and settled very early in the human history It was 
in conformity with the general trend of the pre-historic age when river 
valley cultures had evolved in the middle east that the Indus Valley 
also developed a highly advanced culture which in the east extended 
as far as Rupar along the Sutlaj in sub-montane belt of the plains 
Excavations at Rupar have revealed the existence of a Harappan 
cultures and thereafter^ 
Geologically this plain is of very recent age The climate of this 
region is semi-arid mansoon type Over the entire region the highest 
average temperatures are recorded in June ranging from 32 9°C 
(Chandigarh and Amritsar) to 34 5°C (New Delhi) The monthly mean 
temperature during November-February is below 20°C and January is 
the coldest month throughout the region with mean temperature 
varying from 11 8° to 14 2°C in different parts The rainfall also varies 
The sub-mountain tract receives an average, about 75 cm of rainfall 
annually while in the extreme southwest it decreases to less than 30 
^Wheeler M 1953 The Indus Civilization supplimentary volume The 
Cambndge History of India, p 2 
^ Jauhari, A S , March, 1962, "Growth of Early Urban Settlements in Sutlaj-
Yamuna Devide" National Geographical Journal of India,V VIII , 1, pp 10-11 
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cm This plain suffers otherwise also From April to June, practically 
throughout the day hot winds blow steadily from the west Another 
unpleasant feature is the dust storm particularly in the southern parts 
The relief and drainage system of this plain is most striking It is 
apparent that in the north there is a slope from the Siwalik hills 
towards the south and southwest, while in the southeast the Arawali 
outliars provided a slope towards the north It is only in eastern 
Gurgaon that the land in general has southerly and southeasterly 
slope North of the Delhi, particularly throughout the plain the old high 
bank of the Yamuna river forms the summit levels of the plain In the 
southern part of the plain an east-west band is formed where the 
alluvial detritus from the Arawali meets that of the Himalayas The 
topography of the greater part of plain is marked by slight undulations 
This region is blessed with a good number of rivers which account for 
Its high fertility The greater part of this region suffers from a lack of 
perennial rivers The Ravi, the Beas, the Sutlaj and the Yamuna are 
the only perennial rivers and have their sources in the snowy regions 
of the Himalayas In the upper Ban Doab several smaller streams flow 
down the northern heights and join the Ravi and the Beas The 
Kiransakki, a tributary of the Ravi, joins it on the left bank in south 
near the international boundary with Pakistan The Ghaggar another 
important river, rises from the Siwalik hills but becomes dry after 
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flowing for a short distance from the hills^ The Siwalik feeds this river 
only in the rainy season It is not drawing any water from the 
Himalayan glaciers, like the other major rivers of the Punjab After 
traversing the Siwaliks in the neighbour hood of Sirmaur, it leaves the 
hills near Ambala and meets the Saraswati river at Rasula in Patiala 
district The nver Dnshdavat/ or Chautang has its course very near to 
that of the Saraswati and both the streams flow close to each other 
upto Kurukshetra and then it takes a southwesterly turn There are 
evidences that the Saraswati passed through Hissar, Bhadra Nohar in 
Haryana and ultimately meet the Ghaggar near Suratgarh^ Other 
important streams of the plain are the Dohan, the Kasantti, the Sahibi 
and the Indori from the Arawalis, which flow towards the north in 
Gurgaon district 
As regard the natural vegetation of the Punjab plains Singh 
writes, " in the remote past there were extensive areas covered 
with natural vegetation, particularly m the southeast (Haryana) and 
sub-Montane belt right from bank of Yamuna to the Ravi, much of 
which has been removed "^° Now only 3 4% of the area is under forest 
The important floras of this region are stunted thorny bushes with 
occasional kikar or babul {Acacia milotica) trees The scrub jungles 
^ Spate O H K 1954 India and Pakistan London p 485 
* Dikshit, M N , 1977, 'Distribution and relationship of proto historic sites along 
old river channels of the Ghaggar', (eds) Agrawal, D P , and B M Pande 
Ecology and Archaeology of Western India, Delhi, pp 61-62 
'° Singh, R L , op at, p 93 
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consist mostly of jai, jund and coper Shisham {Dalbergia sissoo) and 
dhak {Butea dactylifera) are also available in the northern and the 
southern part of the plain respectively As far as mineral resources are 
concerned, iron-ore is found in the Arav^/ali tract of the south Good 
quality limestone occurs in Ambala and Mahendragarh districts The 
other important minerals is slate, which is available in Gurgaon and 
Mahendragarh districts 
(Mi) Upper Ganga P la in : The plain (73°3' E-82°21'E and 25°15' N-
30°17'N), according to Stamp covers about 1,49,029 sq km (about 
51%) of the area of the old Utter Pardesh^^ (Map No 4) This region 
has anciently held a unique position in the march of Indian history 
Several Janapadas took their birth in the lap of this plain such as 
Kuru (v^/ith capital at Hastmapura), southern Panchala (with capitdi ul 
Kampilya), northern Panchala (with capital at Ahichchhatra) , and 
Sursena (with capital at Mathura), etc 
This region^^ is sub-humid and have four well marked seasons 
I e., the hot summer, the wet summer, the pre-wmt'er transit ion and 
the winter. The gradual rise in temperature which starts from 
February becomes more rapid increasing by 5°C by March and 
continuous ti l l May-June (Maximum over 40°C) The scorching effect 
" stamp L D , 1959, Asia-A Regional and Economic Geography, London, pp 
316-326 
^^  Singh, R L ,op c/f,pp 133-135 
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of loo (the hot and dry westerh'es) can be seen in the month of May 
and June. The average annual rainfall varies between 50 cm and 140 
cm. with an uneven spatial distribution in this region of almost 
uniform topography and lithology. The alluvial soils with variants, the 
usar and bhur depending on drainage condition, mechanical and 
chemical constituents and the climate characteristics are observed in 
different parts. In addition, there are minor variations in certain 
properties. The two common types the khader and bhangar soils aie 
available in this region with different local names. 
The main drainage system of this region is the Ganga Besides 
the Ganga two important tributaries, the Ghaghara and the Gomati 
join the master stream in the middle Ganga plain. The Ganga and its 
major tributaries, the Yamuna, the Ram Ganga and the Ghaghara are 
the only Himalayan rivers which carry sufficient water, whole year 
around, though with high seasonal fluctuations. From the south the 
Chambal is the only tributary which runs parallel for miles together 
before joining the Yamuna. 
The Upper Ganga plain is further divisible into Awadh and 
Rohilkhand plain. The Awadh and the Sarayapur plains are drained 
by the Ghaghara and the Gomati while the Ram Ganga collects most 
of the drainage of the Rohilkhand plains. This region is covered with 
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thick forest The plant species^'^ available from the tarai forest are 
kans, munj {Phaseolus radiatus) etc In the western part shisham 
{Dalbergia sissoo), babul (Acacia milotica) khair {Acacia catechu) 
and semal {Bombax ceiba) are the mam species 
(iv) Middle Ganga Plain: The large physical area (24°30'N-
27°50'N and 81°47'E-87°50'E) of 144, 409 sq km of this plain is 
recognized as the heart region of India because of its immense 
demographic, cultural and economic significance (Map No 5) It 
covers the Bihar plains and eastern Utter Pradesh (mostly purb,a 
plains) in their entirety 
The region appears to have human settlements during the 
pre historic time and it has remained a crucible of numerous ethnic 
groups^'' Among the sixteen great states (sodasmahajanapadas) 
during the time of Lord Buddha, the Kosala of Saket and Sravasti, 
the Vatsa of Kausambi, the Magadha, and the Anga belong to this 
region. Besides it several confederacies such as the Vajjians of 
eight clans, i e., the Lichchhavis, the Janatrikas, the Videhas, the 
Vajjis etc, the Mallas of Pawa and Kusinagar and the Sakiyas in 
northern Saryupur belongs to this plaln^^. 
'^ Ibid, pp 136-137 
^^ Singh, R L , 1955, "Evolution of Settlement in the Middle Ganga Valley 
National Geographic Journal of India,V I, p 2 
'^ Pandey, M S , 1963, The Historical Geography and Topography of Bihar, 
Varanasi, pp 101-102 
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Climatically it is transitional in character between the relatively 
drier upper Ganga plains and humid lower Ganga plains With 
moderate to fairly high rainfall and fertile soil the region is a natural 
habitat of dense forest cover of sal {'Shorea rubusta) and other 
species like shisham {Dalbergia sissoo), jamun {Syzygium cumini) 
mahua {Madhuca indica), ber (Zyzyphus mauritiana) etc. But the 
village waste lands or vacant places are covered by naturally growing 
trees like the peepal {Ficus religiosa), palmyra, date-palm {Phoenix 
dactylifera) etc. while, such grasses as bher {Cuscuta ceanothi) 
moonj {Phaseolus radiatus), kans, jhau {Tamarix gallica) etc are 
found in diaras, tarai or the other low-lying areas 
(v) Bundelkhand Region: The region (24°00'-26°30'N and 78°10-
81°30'E) bounded by the Yamuna in the north, escarped ranges of 
the Vindhyan plateau in the south, the Chambal in the west and 
Panna-Ajaigarh ranges in the south-east is known as Bundelkhand 
(Map No.6). It comprises of four districts of Uttar Pradesh (Jalaun, 
Jhansi, Hamirpur and Banda) and four districts of Madhya Pradesh 
(Datia, Tikamgarh, Chhatarpur and Panna) together with Lahar (Bhind 
district) and Bhander (Gwalior district) tahsils in the northwest with 
the total area of about 54,560 km^^ 
The early history of this region unfolds itself through traditions, 
inscriptions and some records of early and medieval writers These 
^^  Singh, R L , 2003, op cit. p 597 
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Map No.6- Bundelkhand Region 
Courtesy: Singh, R.L., (ed.), 2003, \nd\a-k Regional Geography, Varanasi, p.597 
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sources strongly suggest that the original settlers and colonizers m 
this region were the Gonds, traces of whose socio-cultural profiles 
were subsequently obliterated The earliest information about this 
region dates back to the time of sixteen mahajanapadas in the 6"^  
century B C , when one of the janapada (state) known as Chedi with 
capital at Shuktimati or Sandhivate, covered a major part of present 
Bundelkhand and the adjoining areas 
The Yamuna river^'' is the mam source of water in this region 
and the Betwa, the Ken and the Bagliam are its mam tributaries The 
average annual temperatures of Bundelkhand are uniformly high 
(over 25°C) The mean annual temperature of Orai is 25 5°C that of 
Jhansi 26 5°C and Nowgong 25 5°C but their mean monthly values 
Considerably vary from their annual means and consequently their 
ranges are high (17 5° to 21 5°C) The mean annual precipitation 
varies from 75 cm in the northwest to about 125 cm in the 
southeast The average may be taken as 100 cm of which 90% falls 
between June to September 
The soil of this region may be conveniently grouped into three 
types (1) upland soils (rocky soils) (2) low land soils black soil {mar 
kabar) and red and yellow soil {parua, ranker) (3) riverine soils 
{kachhar and tan) This region an ecologically degraded has an 
'^ Ibid, p 601 
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estimated area of 0.64 million hectares under forest (7.2%). Teak is 
found in small patches. Dhak {Butea monosperma), semal {bombax 
ceiba), salai (Boswella servata) and babul {Acacia milotica) are the 
principal types of acacias. Khair {Acacia catechu) is a common tree 
but not much utilized. Grasses of various' kinds such as musel, uara, 
gunaa, karta, pasai, dula, kans, diiak {Butea monosperma) and 
gandar, etc., grow profusely in the rainy season. Of these musel, 
ukra and gunar are useful for animals as fodder. 
District of Panna lies between the Rewa and the Upper 
Vindhyan series famous for diamond mines. Besides it this region is 
rich in stones used as building materials, such as granite, sandstone 
and shale. Numerous forts and fortresses made of these stones 
testify to their usefulness for structural and monumental purposes, 
but they are so heavy as to discourage distant transportation, hence 
mostly used locally. The iron pockets, associated with the regions o1 
Gwalior and Bijawar were once exploited by the Bundela chiefs for 
their armament. Today they are exhausted and mining is abandoned 
Agates of great beauty and variety are found in the bed of river Ken. 
Known as 'Banda stone'.^^ 
(vi) Malwa Region: On the basis of physiography, historico -
cultural relations, political background as well as geographical 
'^ Brockman, D.L.,1909, District Gazetteer of Banda. p.31 
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regional characteristics, Malwa region (27°70'-25°10'N and 73°45'-
79°14'E) forms a distinct unit lying almost in the heart of India^^ (Map 
No 7). It has an area of 1,50,000 sq km. The region has length of 
530 km. and width of 390 km The Tropic of cancer passes almost 
through its middle It covers 18 districts of Madhya Pradesh, 
Pratabgarh and Achnera tehsils of Chittorgarh district of Rajasthan 
and parts of eight tehsils of Dhulia and Jalgaon districts of 
Maharashtra. (Not included in the area of my research) 
Early Buddhist and Jain literature, and Hindu epics like the 
Ramayana and the Mahabharata speak highly about Malvas The 
word "malav" is a composition of two Sanskrit words "Ma" and "Lav", 
"Ma" stands for "The goddess Laxmi" and "Lav" for 'part", thus 
meaning that it is the part of the abode of Laxmi, the goddess of 
wealth The earliest known kingdom of this region is Avanti in the 6'" 
century B.C and its capital was at Ujj.ain King Pradyota of this 
dynasty was contemporary of Bimbisara and Ajatsatru of Magadh, 
Prasenajit of Kosala, Udaiyin of Kosambi and Lord Buddha This 
region was referred to by Panini as Ayudhijivan. 
The main feature of the climate^° here is its latitudinal location 
giving fairly high temperatures throughout the year and altitudmal 
^^  Singh, R L , 2003, op cit, p 565 
^° Ibid, pp 570-575 
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variation introducing significant variations in the rainfall. Climate on 
the whole is healthy and the elevated plateau is notable for its cool 
night in hot seasons. Broadly the year's falls into three characteristic 
seasons, viz, the cold season (Oct-Feb), the hot weather (March-
June) and the rainy season (July-Sept). The average rainfall is about 
106 cm varying from 8 cm in the west to 202 cm in the east. The 
rainiest months are July-Sep, the monsoon gives over 90% of the 
annual total. This region has two system of drainage, firstly of the 
Arabian Sea in which the Narmada, the Tapti and the Mahi fall. The 
last two is flowing through tectonic rifts,-and the other is the Bay of 
Bengal with the Chambal and the Betwa joining the Yamuna. 
The soil of this region is generally black. It varies in depth and 
is usually loamy to clayey in texture. This soil is usually ill supplied 
with phosphate, nitrogen and organic matter but is sufficient in 
potash and lime. Thus it is suitable for crops like cotton, Jawar, 
wheat, sugarcane, ground nut etc. the species available from the 
forest are date palm {Phoenix dactyllfera), babul {Acacia milotica), 
neem {Azadrachta indica), mahua {Madhuca indica), tamarind 
{Tamarindus indica), jamun {Syzygium cumini), l<aranj {Pongamia 
pinnata) etc. But as far as mineral deposits are concerned they are 
available to us in varieties, such as coal, manganese ore, mica, iron, 
copper, bauxite, limestone, marble etc. 
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(vii) Udaipur - Gwalior Region: This region^^ (72°7'-79°5'E and 23°20-
28°20'N) commands on area of about 1,67,872 sq. km. (Map No. 8). It comprises 
mostly eastern part of Rajasthan, northwest part of Madhya Pradesh, contiguous 
to Malwa and Bundelkhand and smaller part of Gujarat (Not included in the area 
of my research). Historically this area was settled easily by pre-Aryan people as 
is evidenced by relics of Virat (modern Bairat), the capital of Matsyas^^ and the 
Pushkararanya (modern Pushkar in Ajmer) which is regarded a non-Aryan 
settlement. The literary texts mentioned the Matsya as one of sixteen Janapada 
and Pushkar as a seat of Buddhism, which was flourishing as a town. The later 
period saw the rise of several kingdoms and dynesties, which were periodically 
under the great empires such as Maurya, Kushana, Gupta etc. 
The master stream of this region is surely the Chambal (ancient 
Carmanvatif^ which rises from Janpao spur of the Vindhyas near Mhow. 
Interestingly enough, this region presents a transition between two major climatic 
regions of India, the humid east and the arid west. It may thus be designated as 
semi-arid marked by extremes of temperatures and great variability and 
uncertainty of rainfall. Winters are normally cold, while, the summer is hot and 
dry. The rainy season is quite pleasant with greenery. January is the coldest 
month of the year when the average temperature ranges between 10.9°C in the 
north to 16°C in the south, while May and June are hottest months. 
^' ibid., p. 517 
^^  Law, B.C., op.cit, pp. 42, 51, 320. 
" /b;c/, pp. 35 & 312. 
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Map No.8- Udaipur-Gwalior Region 
Courtesy: Singh, R.L., (ed.). 2003, Indla-A Regional Geography, Varanasi, p.517 
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On the basis of the survey^" in Gwahor and Shivpuri districts 
and the Chambal command areas in, both, Madhya Pradesh and 
Rajasthan soils of this region have been found to be broadly divided 
into six kinds, as follows (a) alluvial soils (b) medium Black soil (c) 
mixed red and black soils (d) grey and brown soils (e) red and yellow 
soils (f) ferruginous red sods This region has a great variety of 
natural vegetation^^ Mount Abu has one of the richest forest of this 
region. On the higher elevations it has humid types of jungles 
containing amkbartari, stinging nettle, karaunda {Carissa carandus), 
varieties of jasmine (Jasmmum), weeping willow {Salix babylonica) 
and kara, on the lower slope dense forests of dhau, haldu {Haldina 
cordifolia), bel, sins {Alibizia lebbeck), mango, jamun {Syzygium 
cumini), kachnar, are common. In the Mewar hills particularly m the 
southern part teak and bamboo {Dendocalamus strictus) are found m 
association with dhokra (Butea monosperma), salar (Boswellia 
serrata), gurgan, anwal {Cassia auriculata), tendu (Diospyros 
melanoxylon), khair (Acacia catechu) etc. Among the large varieties 
of minerals^^ in the region lead, zinc, mica, building stone, soap-
stone, manganese, asbestos, emeralds, copper, silver and iron ores 
are important 
^* Singh, R L , 2003 , op cit. p 528 
^^  Ibid, pp 527-528 
^^  Ibid, pp 529-531 
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POLITICAL HISTORY OF THE PERIOD 
In C.600 B.C. there was no paramount power in North India. The 
region was divided into many independent states. The period, 
however, was politically very important in the history of India and 
marked the end of the tribal stage of society. It gave rise for the first 
time to those organized states, known as sixteen great countries 
"solasa Mahajanapada"^^ of considerable extent and power (Map 
No.1). These states included Anga, Kasi, Kosala, Vajji, Malta, Chedi, 
Vatsa, Kuru, Panchala, Matsya, Surasena, Avanti, Magadha, 
Gandhara, Kambhoja and Asmaka (the last three are beyond the 
sphere of my research). These states formed some definite territorial 
units and included both monarchies and republics. 
Anga: Its actual sites are marked by the villages named 
Champanagara and Champapuri. These names still exist in the 
Bhagalpur district in Bihar.^^ The kingdom of Anga had its capital 
named Champa, situated on the river of the same name ^^  The Digha 
Nikaya^° refers to Champa as one of the six principal cities of India 
According to Mahabharata, possibly comprised • the district of 
27 Anguttara Nikaya. i 213, IV 252. 256, 260 
®^ Law, B.C., op cit.. p 43 
^^  Journal and Proceeding of the Asiatic Society of Bengal, 1897, p 95 
^° Jain, K C , 1974, Lord Mahavira and His Times, Delhi, p. 198. 
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Bhagalpur and Monghyr The Mahabharata,^^ however further tells us 
that Anga was so called after its king named Anga 
About the dynastic history of Anga, our information is meager 
Jam literature mentions king Dadhivahana and places him in the 
beginning of the sixth century B C His daughter Chandana or 
Chandrabala is said to be the first female who embraced Jainism 
shortly after Mahavira had attained the Kevaliship ^^ 
The Anga king preferred to have a friendly relation with Vatsa 
Janapada, probably because he was threatened by the ascending 
power of Magadha ^^  But the success of Anga did not last long In the 
middle of sixth century B C , Bimbisara of Magadha is said to have 
killed, Brahmadatta, the last king of Anga and avenged the defeat of 
his father His son Ajatsatru resided there as his father's viceroy ^'^ 
Henceforth Anga became an integral part of the growing empire of 
Magadha 
Kasi: Kasi was probably the most powerful mahajanapada 
Banaras was the capital of the people of Kasi ^^  It was known by 
various other names, namely, Surundhana, Sudassana, 
Brahmavaddhana, Pupphavati, Ramma and Molini The City"^^ is 
^' Adiparva. IV 4179ff 
^^  Journal and proceeding of the Asiatic Society of Bengal, 1914, pp 320 - 321 
^^  Raychaudhuri, H C , 1972, Political History of Ancient India, Calcutta p 98 
^* Journal and Proceeding of ttie Asiatic Society of Bengal, 1914, p 321 
^^  Jataka, iV, 119 - 120, IV, 15 
®^ Law, B C op cit, p 46 
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described as prosperous, extensive and populous. Before the time 
of lord Buddha,^^ Kasi was a great political power. Sometimes Kasi 
extended its suzerain power over Kosala and sometime Kosala 
conquered Kasi, but at last, Kasi lost its political power It was 
incorporated into the Kosala kingdom for some time and for 
sometime into the Magadha kingdom. There were fights between 
king Prasenajit of Kosala and Ajatsatru of Magadha for the 
possession of Kasi. Kasi was finally conquered and incorporated 
into the Magadhan kingdom. Ajatsatru"^^ became the most powerful 
king of northern India after defeating the Kosalan. The Buddha 
spent a great part of his life in Banaras. Here, he gave his first 
discourse on, the wheel of law (Dhammacakka) in the dear park of 
Sarnath near Benaras.^^ The twenty third Jaina tirithankara 
Parsvanath, who died 250 year before Lord Mahavira, i.e., in or 
about 777 B.C. was son of the King Asvesena of Banaras ''° 
Besides political and religious centre, it.was also a great centre of 
trade and commerce. Rich merchants of the city of Banaras used 
to cross high seas with ship, laden with mercharidise other side 
wealthy merchant came to Banaras with the object of trade ''^  
^' Jataka. I l l , 115 
^* Samyuktta Nikaya. I, 82 - 85 
^^  Majjhima Nikaya. I, 170ff 
*° Jam, K C , op cit, pp 198 - 199 
"^  Law, B C , op cit, p. 47. 
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Kosala: The kingdom of Kosala"^ was bounded on the west by the 
Gumti, on the south by the Sarpika or Syandika (Sal) river and on the 
east by the Sadanira. This separated it from Videha, and on the north 
by the Nepal hills. Kosala proper contained three great cities, namely 
Ayodhya modern Faizabad, Saketa and Sravasti (capital city), 
(modern Bahraich). The Buddha spent much of his time at Sravasti, 
the capital of Kosala. The king Prasenajit of Kosala, a contemporary 
of Mahavira and Buddha figures as one of the most important rulers 
of the time. His father Mahakosala gave his daughter Kosaladevi in 
marriage to Bimbisara of Magadh along with the dowry of a village in 
Kasi fetching a revenue of 1,00,000.''^. A fierce fight took place 
between Prasenajit of Kosala and Ajatsatru of Magadh. But the two 
kings came into a sort of agreement. Ajatsatru' married Vajira, 
daughter of Prasenajit and got possession of Kasi.'*'* Vidhudabha, 
who succeeded Prasenajit, seems to be the last ruler. The rivalry with 
Magadha ended in the absorption of the kingdom into the Magadha 
empire. 
Vajjis: The Vajji territory lay north of the Ganges and extended as far 
as the Nepal hills. It is said to have included eight confederate clans, 
of which the old Videhas, the Lichchhavis, the Jnatrikas and the 
Vajjis proper were the most important. The identity of remaining clans 
"^ Ramayana. I I . 49. 11 - 12; VII, 104.15. 
"^ Jataka, 11, 237. 
"" Samyuktta Nikaya. I, 82 - 85, Jataka, IV, 342ff. 
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remains uncertain Vaisali was the capital of the Vajjian 
confederation The old territory of the Videhas had, its capital at 
Mithila, which has been identified with Janakpur within the Nepal 
border The Ramayana''^ clearly distinguishes it from the region 
around Vaisali The Lichchhavi capital was at Vaisali, which is 
represented by modern Basarh (to the east of the Gandak) in the 
Muzaffarpur district of Bihar The Jnatrikas"^^ were the clan of 
Siddhartha, the father of lord Mahavira They had their seats at 
Kundapura or Kundagrama and Kollaga, suburbs of Vaisali "'' The 
other confederate clans, the Ugras, Bhogas, Kauravas and 
Aikshvakavas, resided in the suburbs and in villages or towns like 
Hatthigama and Bhoganagara "^ 
The political relation of Vajjis with Magadha and Kosala was 
friendly That Ajatsatru is called vaidehipufra goes to show that 
Bimbisara established matrimonial relation with Lichchhavis by 
marrying a Lichchhavi girl ''^ They were also on friendly terms with 
king Prasenajit of Kosala ^° But Magadhan king Ajatsatru made up his 
mind to destroy the Vajjian power Findings the Vajjians too powerful 
to overcome Ajatsatru seems to have struck to the strategies perhaps 
taking cue from Buddha's prophesy that so long as the Vajjians are 
*^ Ramayana I, 47 - 48 
*^ Raychaudhuri, H C , op cit, p 106 
*^ Ibid, p 107 
** Ibid, p 121 
*^ Samyuktta Nikaya. I I , 268 
^° Majjhima Nikaya, II 100-101 
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united they are invincible. He therefore sent his two ministers. 
Sunidha and Vassakara, to sow the seed of dissehtion among the 
Vajjians. Thus Ajatsatru could finally destroy them.^^ 
Malla: The Malla territory, ancient Malla-rattha, the Malla rashtra of 
the Mahabharata^^ was split up into two main parts which had their 
capitals^^ the cities of Kasavati or Kusinara and Pava. Kusinara may 
be identified with Kasia on the smaller Gandak in the east of 
Gorakhpur district and Pava with village named Padaraona, twelve 
miles north east of Kasia.^^ The river Kakuttha, the Cacouthes of the 
classical writers, identified with the modern Kuku^^, probably formed 
the dividing line. The Jaina Kalpasutra^^ refers to the nine clans of 
the Mallas, and each of them ruled over a separate territories. 
The relations between Mallas and the Lichchhavis were 
sometimes hostile and sometime friendly. They became allies in self-
defense at the time of Ajatsatru's invasion, though the Bhadasala 
Jataka^^ offers us an account of a conflict between them. At the time 
of Buddha's death both the main sections of the Mallas claiming a 
share of his bodily remain.^® This also proves that these two main 
clans retained their distinctive independence. But soon after the 
^^  Digha Nikaya. 11, 72ff. 
" VI.9.34. 
^^  Kusa Jataka, no. 531 
^'' Law, B.C., op cit, p. 49. 
" Cuningham, A., 1924, Ancient Geography of India, Calcutta, p. 714. 
^^  Jain, K.C., op cit. p. 201. 
" Jataka. No. 465. 
^^  Jain, K.C., op cit, p. 202. 
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death of Buddha, the territory of Malla, was finally annexed to 
Magadha.^^ 
Chedi: In ancient times it corresponded roughly to the eastern part of 
modern Bundelkhand and some adjoining tracts.^° The capital of the 
Chedi country was Sotthivatinagara, probably identical with the city of 
Suktimati of the Mahabharata.^^ Sahajati and Tripuri were other 
important tov /^ns of the Chedi kingdom.^^ In the Vedabbha Jataka that 
the road from Kasi to Chedi is shown to be unsafe.^"^ Chedi was an 
important centre of Buddhism.^'' 
The Chedi people are mentioned as early as the Rigveda.^^ 
Their king Kasu Chaidya is praised in a Danasatuti (praise of gift) 
occurring at the end of one hymn. The Mahabharata and some of the 
Jatakas mention the names of the early kings of Chedi, but their 
accounts are legendary and cannot be relied upon for genuine 
historical purposes. 
Vatsa: The kingdom of the Vatsas or Vamsas had Kausambi as their 
capital, identified with modern Kosam near Allahabad. The origin of 
the Vatsa people however is traced to a king of Kasi.^^ According to 
Raychaudhun, H.C., op cit, p. 115. 
^° ibid, pp. 115 - 116. 
^' III. 20, 50 and XIV, 83.2. 
" Anguttara Nikaya, III, 355. 
" No. 48. 
^* Anguttara Nikaya. I l l , 355 - 356. 
" VIII . 5.37 - 39. 
^^  Mahabharata, XII, 49.80. 
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the Puranas, "when the city of Hastinapura was washed away by the 
Ganges, Nichakshu, the great-great grandson of Janamejaya 
abandoned it and moved to Kausambi "^'' We have a Puranic tradition 
aboai! (he Kuru or Bharta ongm of (he I'afer fcmgs of Kausambi ft is 
also confirmed by the two plays attributed to Bhasa ^^ At the time of 
Mahavira, Udayana was the king of Vatsa His father's name is said 
to be Satamka II ^^  He married a princess of Videha on account of 
which his son is called Vaidehiputra ^° He is said to have attacked 
Champa, the capital of Anga during the reign of Dadhivahana '^ ^ 
There are legendary traditions about Udayana Vatsaraja of 
Kausambi and his contemporary Pradyota of Avanti Both these rulers 
appear to have been connected by marriage yet engaged in war 
However, nothing definite is known about the kingdom of Vatsa after 
Udayana 
Kuru: There was a Janapada named Kuru and its king used to be 
called Kurus Kuru is identified with modern Kurukshetra or 
Thaneshwar The other district included Sonapat, Amm, Karnal and 
Panipat ^^ According to Maha-sutasoma JatakaJ^ Kuru was three 
hundred leagues in extent The capital of Kuru was Indraprastha near 
modern Delhi Another important town was Hastinapura The otner 
^^  Raychaudhuri, H C , op cit, p 118 
' ' Ibid 
^^ Majjhima Nikaya, II 97, Jataka, I I I , 157 
^° Jain, K C , op at. p 203 
^^ Journal of the Asiatic Society of Bengal, '[9^4 p 321 
" Law, B C , op cit, p 50 
" No 537 
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small towns and villages known to us, were Thullakotthita, 
Kammassadamma, Kandi and Varanavata/'* At Kammassadamma, 
Buddha delivered some profound discourses to the Kurus/^ 
The Jatakas^^ mention the names of some Kuru kings and 
princes such as Dhananjaya, Koravya, and Sutasoma, but their 
historicity is doubtful because of the absence of further evidence. 
The Uttaradhyayana Sutra^^ mentions a king named Ishukara rulmg 
at a town called Ishukara in the Kuru country. It seems that the Kuru 
realm was devided into small states of which Indraprastha and 
Ishukara were apparently the most important.'^^ Kings are known to us 
as late as the time of Buddha/^ when one of them paid a visit to 
Ratthapala, son of a Kuru magnate, who had become a disciple of the 
Sakya sage. 
Panchala: Panchala roughly corresponds to the modern Badaun, 
Farrukhabad, and the adjoining districts of the Uttar Pradesh. The 
Panchala country was divided into two parts viz., uttara or northern 
Panchala and dakshina or southern Panchala. The Bhagir.athi 
(Ganges)^° formed the dividing line. According to the Mahabharata,^^ 
northern Panchala had its capital at Ahichchhatra, the modern 
' " Jain, K.C. op cit, p. 207. 
^^  Law, B.C., op cit. 
^^ Nos. 276, 413, 515 and 545. 
" Sacred Book of the East. XLV, p. 62. 
^^  Raychaudhuri, H.C., op cit, p. 120. 
^^  Dictionary of Pali Proper Names, I I , 706f. 
^° Maliabttarata, I. 138. 70. 
^' I 138, 73 - 74. 
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Ramnagar near Aonia in the Bareilly district, while southern Panchala 
had Its capital at Kampilya identical with modern Kampila m 
Farrukhabad district 
The history of Panchala from the death of Pravahana Jaivala^^ 
to the time of Bimbisara of Magadh is obscure A great Panchala king 
named Chulani Brahmadtta is mentioned in the Maha-Ummagga 
Jataka,^^ the Uttaradhyayana sutra^"^ and the Ramayana ^^ In the 
Uttaradhyayana Sutra, Brahmadatta is styled as a universal monarch 
The story of the king is, however, essentially legendary, and little 
reliance can therefore be placed on it The Uttaradhyayana Sutra^^ 
mentions a king Sanjaya of Kampilya, who gave up his kingly power 
and adopted the faith of Mahavira, the Jam preceptor We do not 
know what happened after Sanjaya renounced his throne 
Matsya: The Matsya country corresponds to the modern territories of 
Jaipur and Alwar Its capital was Viratanagara (modern Bairat) named 
after its founder king Virata ^^ According to the Rigveda^^ the country 
of Matsya lay to the south .or southwest of Indraprastha and to the 
south of Sursena According to the Mahabharata,^^ a king Sahaja 
reigned over the Chedis as well as the Matsyas At the time of Lord 
Raychaudhuri H C , op c/f p 121 
" No 546 
^^ Ssicred Book of the East XLV pp 5 7 - 6 1 
' ' I 32 
®^ Sacred Book of ttie East XLV pp 80 - 82 
°^ Jam K C , op cit, p 209 
' ' VII, 18, 6 
®^ V 74 16, VI 47 67 
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Buddha and Mahavira, the Matsyas had no pohtical importance of 
their own It was finally absorbed into the Magadhan Empire 
Sursena: The coujitry of Sursena had its capital at Mathura which 
like Kausambi, stood on the Jamuna ^° Mathura is generally identified 
with Maholi, 5 miles to the southwest of the present town of 
Mathura ^^  In the Mahabharata the ruling family of Mathura is styled 
as the Yadu or Yadava family The Yadavas^^ were divided into 
various sects, namely, the Vitihotras, the Satvatas etc 
At the time of Lord Buddha, Avantiputra was the ruling chief of 
Surasena country It may be inferred from the epithet 'Avantiputra 
that Avanti and Surasena were bound to each other by a matrimonial 
alliance Avantiputra,^^ king of the Surasena was the first among the 
chief disciples of the Buddha through whose help Buddhism gamed 
ground in the Mathura region 
Avant i : The country of Avanti roughly corresponds to the Ujjain 
region, together with a part of the valley of Narmada from Mandhata 
to Maheshwar and certain adjoining districts ^^  The capital city Ujjain 
was built by Accutagami ^^  Bhandarkar^^ points out that ancient 
Avanti was divided into two parts, one placed m the 
Raychaudhuri H C , op cit. p 124 90 
^^  La\A,, B C , op cit. p 51 
®^  Raychaudhuri, H C , op cit 
" Majjhima Nikaya, 2 83 
^^  Raychaudhuri H C , op cit, p 129 
^^ Law, B C op cit p 52 
^^  cf Ibid 
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Dakshinapatha having Mahishmati for its capital, and the other, i e , 
the northern kingdom, having its capital at Ujjain The Dakshinapatha 
kingdom was ruled by Visvabhu mentioned by Digha Nikaya ^^ At 
Ujjain, a minister named Pulika is said to have killed his master and 
appointed his son Pradyota Pradyota^^ founded a dynasty to be 
identified by his name He was one of the most powerful Kings of his 
time His relation with Bimbisara of Magadha were cordial But 
Ajatsatru adopted an aggressive policy of attacking and conquering 
Vaisali Being an ambitious ruler himself king Pradyota could not 
tolerate the aggression launched by Ajatsatru Probably because of it 
Pradyota was planning an attack upon his rival's capital at 
Rajagriha ®^  Apprehending this invasion by Pradyota, Ajatsatru 
fortified his capital Pradyota^°° was also engaged in war with 
Udayayana but later on amity between them was restored Pradyota 
gave his daughter Vasavadatta in marriage to Udayana Pradyota had 
hostilities with Pushkarasarin of Taxila, too, but he was unsuccessful 
in his war- ^°^ He is said to have ruled for twenty-three years ^°^ 
Magadha: Magadha roughly corresponds to the modern Patna and 
Gaya districts of south Bihar Its earliest capital was Girivraja ^°^ This 
^^  cf Ibid 
^^ Jam, K C , op cit. p 211 
^^ Rapson, E J , {ed ) . ^955, The Cambridge History of India Delhi V I p 311 
^°° Rhys Davids, T W , 1903, Buddhist India. London, pp 4 - 7 
^°^ Ibid, p 15 
'°^ Jam, K C , op cit, p 212 
^°^ Journal and proceeding of Asiatic Society of Bengal, 1897, p 86 
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city was encircled by five hills ^°'' Girivraja was burnt down by fire 
during the reign of Bimbisara, after which a new capital city new 
Rajagriha was built ^°^ Magadha was an important centre of 
Buddhism and Bimbisara was a staunch follower of Buddha When 
Buddha was at Rajgir, he told the king that he (Buddha) would pay a 
visit to Vaisali The king then prepared a road for Buddha ^°^ 
Bimbisara through the policy of conquest and matrimonial 
alliances enlarged his influence and power His first wife was a sister 
of Prasenjit, the king of Kosala and his second wife was Chellana 
the daughter of the Lichchhavi chief Chetaka His third wife was 
Vaidehi Vasavi and the fourth was Khema, daughter of the king of 
Madra (Central Punjab)^°'' Bimbisara was completely successful in 
enlarging Magadha by conquering and annexing the powerful and 
prosperous kingdom of Anga His son Ajatsatru started war against 
Kosala and later on against Lichchhavis The conquests of 
Lichchhavis helped Ajatsatru^°^ to become the paramount power of 
this region It provoked feelings of hostility in his equally ambitious 
rival king Chanda Pradyota of Avanti He was planning an attack 
upon his capital at Rajagriha Ajatsatru applied himself to the task of 
strengthening its fortifications But the king of Avanti could do 
^°* Samyuktta Nikaya, I I , pp 191 - 192 
^°^ Law, B C , op cit, p 45 
'°' Ibid 
' ° ' Jam, K C , op cit, pp 204 - 5 
' °^ Digha Nikaya, II 72ff 
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nothing against him.^°^ He, thus, extended the boundaries of his 
kingdom and laid the foundations of the Magadhan empire on solid 
grounds, which came to an end in c.320 B:C. 
109 Jain, K.C., op cit, p. 207. 
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« 
Ghapier'-3 
(Food and Food Production) 
i; 
FOOD AND FOOD PRODUCTION 
Of the three primary needs of an individual, food, clothing 
and shelter, food occupies the most important place. In the early 
stage of civilization man was essentially a food gatherer and lived 
on the flesh of animals he killed and roots of wild plants, fruits 
and flowers which he gathered. But later, making use of his 
superior intelligence, he began to tame wild animals and raise 
crops. This was a great step forward in solving the problems of 
food. This food was the same throughout the ages irrespective of 
political and social changes. To know the food and food 
production habits of the people of the period under study, the 
archaeological findings and the literature are the best sources, 
which throw a flood of light on this aspect of man's life. 
Vegetar ian Diet:Vegetarian food seems to have been quite 
popular among the people. The cereals (Table No.1) which were 
most commonly consumed by the people of the period under 
study are wheat (godhuma), rice {vrihi), barley (yava) and millet 
{kangu). These are testified by archaeological findings and 
supported by literature of the period concerned. Names such as 
hayana^ (redhusk paddy), krsnavrihi^ (black paddy), suklavrihi^ 
^ Satapatha Brahmana, V.3.3.6. 
^ Taittiriya Samhita, 1.8.10. /r- A ? KO 
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(white paddy), mahavrihi'^ etc are found in Sanskr i t l i terature 
kalamasali^, raktasali, maliasali and gandhasali^ in Jama 
canonica l l i terature and salt, vihi and tandula are ment ioned in 
pal i Nikayas^ and Jatakas ^ 
The Jatakas contain approximately seventy re ferences to 
r ice, which dominated the dietary pattern of the people as rice 
powder, boi led r ice, r ice-gruel , parched rice etc ^ The d i f ferent 
names and var iet ies of the same grain (r ice) cer ta in ly ref lect to 
Its popular i ty among the people, as well as their large scale 
p roduc t ion . The accompanying chart shows the wide d is t r ibu t ion 
of r ice. Importance of rice may be assessed on the basis of the 
fact that rice was used for the purpose of barter, i e , goods °^ It 
was also the medium of paying t a x " and became a status symbol 
as the Jataka would make us believe.^^ The cu l t i va t ion of barley 
and wheat are quite commonly known f rom the Sankhayana 
Srautasutra.^^ About cot ton, early Pali texts^'* suggest that cot ton 
came into general use in the age of Buddha, though its ear l iest 
use ant i -dates to the period of the Harappan c iv i l i za t ion 
' Taittinya Samhita, I 8 10, ill 15 2 
^ Uvasagadasao, I P 8 
^er//?af/<a/pa, 2 3301,3397 
^ Majjhima Nikaya, I 57, III 90 
^Jatakas, I 429,484, II 110,135,378, III 383, IV 276, V p405-G,262, VI 367 
^ Jataka, vol I no 75 
'° Jataka, vol III no 388 
''Jafa/ca, voli lno276 
^^  Jataka, vol VI no 546 
^^XIV, 40,6-9, XIV, 41,6-8 
^^ Sharma, R S , 1983, Material Culture and Social formation in Ancient India, New Delhi 
p126 
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About the different types of pulses, the literary sources co-
relate the archaeological finds Panini^^ and Kautiliya^^ mention 
about the pulses, viz Urad (black gram) as mudga and moong 
(green gram) as masha The two similar names occur in the list of 
Vajasaneyi Samihita''^ and Apastamba Srautasutra ^^ But about 
Kulti (horse gram) Panini says that it was popularly known as 
Kulathi ^^ 
Kautiliya^° says that sesamum and mustard were known as 
tila and Sarsapa, respectively They were used for the purpose of 
oil from the extracted seeds and the extracted liquid oil were 
used in cooking, medicine and religious ceremonies and also to 
light lamps The terracotta miniature bowls^^ with lip having a 
single or multi channel have been reported from the different 
sites of the period, which proves that these bowls were used as 
lamp for lighting most probably with the help of mustard oil 
On the basis of combined testimony of archaeologica, 
records and literary sources, we may say that the people now 
possibly had a better knowledge of season than the people of 
later Vedic period Crops were generally raised twice a year 
' ' I V 2 28, V1 7, V2 4 
^^ Kautilya's Arthasastra it By Shamasastry, R 1967 Mysore p 131 
'^ XVIII 13 
'®XVI, 19, 13-14 
^ ' l V 4 4 
^° Shamasastry R , op at 
Ghosh, A 
pp 181 & 182 
^'Gho (ed) 1989 An Encyclopaedia of Indian Archaeology Vol I ICHR New Delhi 
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Rice, millet, sesamum, moong and urad were the important kharif 
crops, sown during the rains and harvested in autumn, whereas 
the rabi crops which included wheat, barley, peas and mustard 
were sown in autumn and harvested in spring as mentioned in the 
Manava Srautasutra^^ and the Manava Grihyasutra.^^ Vegetables 
like pumpkins and cucumber and fruit like mango were also 
included in the diet of the people '^^  
People had also the knowledge of the sources of manuring 
Cow dung^^ was used to recharge the productive capacity of the 
earth. Interestingly enough pulses, which were grown by people, 
not only, gave them food but it also improved the productive 
quality of the land with nitrogen.^® 
Non-Vegetarian Diet: The discovery of large quantity of bones^'^ 
of different animals bearing cut marks, suggested that they were 
slaughtered. It proves that non vegetarian food supplemented 
their dietary requirements. We find numerous references m the 
literature about hunting and eating of the meat of the killed 
animals. Majjhima Nikaya^^ mentioned about butcher, who earned 
their livelihood by killing various animals m the slaughter house 
^^11 3 10 12 
"164 1-5 
-' Jataka, V V, p 37, Ashtadhyayi. IV 1 42 , IV 3 165, VII, 4 5 
'^ II 1 1 7 
^^  Saraswat, K S , 1972, Anatomy of living and Ancient seed plants-plant remains from 
Atranjikhera. (c 2000-50 B C) unpublished thesis, AMU, Aligarh 
" Roy T N , 1986, A Study of Nortfiern black Polistied Ware Culture, New Delhi, p 182 
^^1 364, II 193 
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The animals whose meat^^ was generally accepted by the society 
were the dear of all species, oxen, pigs, sheep, goat etc along 
with birds like pigeons, peacock, crows, cocks etc 
Besides grains and flesh of animals, milk and milk products 
like curd, butter and ghee were largely used as food ^° Drinking of 
wine was fairly common Kautilya"^^ in his 'Arthsastra' has made 
references to the use and method of its preparation 
METHODS OF AGRICULTURE 
The significance of agriculture to archaeological studies 
was first emphasized by Childe, in 1942 He described the 
introduction of agriculture in Neolithic society as a revolutionary 
change, as the agriculture advanced production system from the 
level of subsistence to a higher level of surplus production 
Agriculture is among the three principle vocations 
mentioned in the literature besides cattle tending and trade Its 
importance can be realized by the fact that Kautilya used the 
word krish (agriculture) under the title of varatta He puts varatta 
in the category of vidyas (science) with three other sciences i e 
philosophy, the three Vedas and the s'cience of politics."^^ Panini 
mentions agriculture as Krishi derived from the word Krish (to 
^^ Ramaka Jataka,No 277, Nanguttha Jataka, No 144 Punnandi Jataka No 214 
Ramayana, III 47 23 
°^ Anguttara Nikaya, II 95 
^^  R Shamasastry, opcit p 131 
^^  Kautiliya's Arthasastra, trs By Kangle, R P , I 4 1 
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plough),^^ although the term was not restricted to mere ploughmg 
PatanjalP'' have an interesting discussion that Knshi denotes not 
only the process of ploughing, but includes collectively all other 
operations of agriculture, such as supply of seeds, implements 
and human labour. 
Agriculture as the main source of people's l ivelihood 
witnessed further progress during the period ranging between 
c. 600-320 B.C. More better methods of cult ivation were used 
and new devices were introduced for the irr igation. As a 
consequence, vast areas were brought under cult ivat ion. This 
is borne out by literary sources"^ of the period under 
discussion. They make references to the ploughing and fencing 
of the fields, irrigating them, weeding, reaping, arranging the 
crops in bundle, getting them trodden, picking up of the straw, 
removing the chaff, winnowing and garnering of harvest as 
various successive stages of the agriculture process. 
Method: It is also worthy of note that the agricultural • 
operations were arranged systematically. Method of 
agricultural operations are neatly, summed up in the Satapatha 
Brahmana^^ viz., ploughing, sowing, reaping, and threshing. In 
the Ashtadhayi^^ also all these stages are distinctly mentioned. 
^^  Agrawala, V. S., 1953, India As Known to Panini, Allahabad, P. 194. 
^ Mahabhashya, ill.1.26,11.33. 
^^  The book of gradual saying, 1.209, 221; Anguttara Nikaya, IV, 2378: Jataka No 36 
^^ 1.6.1.3 
^^  Agrawala, V. S., op. cii, p.199. 
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Ploughing: The system of cultivating the soil in the period under 
discussion was as distinct as at present The fields were 
ploughed twice or thrice ^^ The lands were divided according to 
crops on the basis of the nature of soil Thus field of barley was 
called yavya and for beans it was tilya ^^ 
We notice that the plough, which were used to make 
furrows in the soil were made of wood and iron The 
ploughshares made of iron are reported from Atranjikhera""^ 
Ganwaria ' ' \ Jakhera'*^, Kausambi"^, Ropar'^'' and Raghuasoi 
(Vaisaii)''^ One thing is noteworthy that more than 500 sites of 
this period had been excavated and explored, but we could find 
only seven ploughs (Table No 3) made of iron from the entire 
northern India It gives us an idea that probably the majority of 
the plough, the people used during the period under discussion 
were made of wood, which could not be traced in excavations 
due to its perishable nature ' After the repeated ploughing 
clods of earth were broken''® and soil, were turned with the help of 
^W 4 58 
3 9 v i 7 
"" Gaur, R C , 1983, Excavations at Atranjikhera, New Delhi, p 425 
"*' Singh, Purushottam, 1996, Excavation at Piprahwa and Ganwaria, Memoires of 
Archaeological Survey of India. No 94, New Delhi, pp253-257 
''^  Sahi, M D N , 'New light on the life of PGWpeople as Revealed from Excavation at 
Jakhera, Man and Environment, vol 11, pp 104-105 
"•^  Sharma, G R , 1960, The Excavations at Kausambi, Allahabad, p 95 
"" Indian Archaeological Review (lAR), 1965-66, p 90 
"^  Sharma, R S ,op at ,p 95 
' The debate over the iron will be discussed in the sub chapter related with iron objects 
'^Jataka vol II p 59 
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spade (Kudala)'^^. Such spades have been found at Chirand'*^ and 
U j j a in ' ' . 
In the process of p loughing, genera l ly , two oxen were 
yoked . However, there are some ev idences, which ind icate that 
more than two bul locks were yoked to the p lough . References to 
p lough drawn by six^°, e ight^ \ twelve^^, or some t imes even 
twenty f o u r " are avai lable to us since the later Vedic per iod It 
has been suggested by Chakrabarti^'* that the p loughs had been 
drawn by so many oxen at a t ime because the p lough share were 
made of i ron. According to him the in t roduct ion of iron tools for 
agr icu l tura l in the Gangetic Vel ley and Indo Ganget ic d iv ide is 
around 800 B.C. However, we do not f ind more than two or three 
s ick les in the name of iron agr icul tural tools p reced ing the per iod 
under d iscuss ion, and the ev idence of f i rst i ron p lough are not 
ear l ier than c. 600 B.C from any part of the Ind ian subcont inent 
Secondly , the shape and weight of the iron p lough recovered in 
excavat ion hardly supports Chakravart i 's hypothes is Even today, 
fa rmers with iron plough hardly need more than a pair of oxen 
Any one who is fami l iar with the country s ide can real ise the 
unreal is t ic nature of the argument. 
'^ Jataka, vol. V, p.68. 
*^ lAR, 1971-72, p.6. 
^^ Banerjee, N. R, 1965, Iron Age of India. New Delhi, p 5 
^°Atharva Veda, WW. 
^^ Taittiriya Samhita. 1.8.7; V.2.5.2 
" Maitrayani Samhita II 6.2. 
^^ Kathaka Samhita. 15.2 
^''Chakrabarti, D K., 1979, 'Iron in Early Indian Literature' Journal of Royal Asiatic Society of 
Bengal, Great Britain and Ireland, No.1, p 24 & 25 
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The best explanation in this regard has been given by Thakur^^ that 
With the expansion of agnculture and the growing emphasis on the 
cultivation of nee, cotton and sugarcane, the agranan scenano started 
changing rapidly It v\/as very difficult to break the hard soil with the simple 
wooden plough The new crops required deep ploughing, which could 
hardly be achieved with the available plough made of wood A multi oxen 
yoked plough technique was adopted to break the hard soil and prepare it 
for the cultivation of new crops As iron plough share was very little in use 
the wooden plough had to be made heavier in order to break the hard soil 
This gams support from the Samykutta Nikaya ^^ This multi-oxen practices 
has interesting histoncal parallel even outside India The ancient 
Germans, as pointed out by Childe, have also evolved a unique system of 
tillage for the heavy clay lands of north European forests They went for 
deep ploughing m the region by yoking eight oxen to a plough ^^  
Sowing: After the soil was prepared by ploughing it was fit to be 
sown ^^  The number of grains reported from excavations from 
various sites may have been used as seeds during the period 
under study Kautilya gives certain suggestion for the preparation 
of the seeds before it is sown In case of seeds of grains he 
suggested, soaking m dew by night and drying in the heat by day 
^^  Thakur, V K , "Social Implication of Technology A study of iron in pre-c 200 B C India' 
Archaeometallurgy in India, ed V Tripathi, Delhi, 1993, pp 359-385 
^^ 111 155 
" Childe, V G , 1942 What Happened in History. Harmondsworth p 242 
^^ Pantn\-s Ashtadhayi, III 1 126 
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for ful l seven days and nights, while in the case of pulses he 
recommends the same t reatment for three days and nights ^^  
Wi th respect to the f irst half of the f i rst m i l l enn ium B C 
l i terary^° ev idence suggests the pract ice of t ransp lan ta t i on of 
paddy Later c lass ical Greek wri ter, A r i s tobou las also makes 
ment ion of it ^^  Agrawal®^ d i f ferent ia tes between Ved ic te rm vrihi 
and post Vedic sail 
Accord ing to him vrihi was grown wi thout t r ansp lan t i ng , 
and Sali was grown by means of t ransp lan ta t ion In th is regard 
the Prakrit phrase Ukkhaya-nihae l i tera l ly , ' up roo ted and 
p l an ted ' is used in a Svetambara Jam text ca l led 
Nayadhammakahao or Jnatadharma katha to ind icate paddy 
t ransp lan ta t i on ^^ Accord ing to Panini^" in some cases p lough ing 
was done in a f ie ld with the seed a l ready sca t te red 
In teres t ing ly this is sti l l being pract iced in India The mul t i -c rop 
agr i cu l tu re was also known Patanjal i^^ s ta tes that sesamum 
was sown along with the beans Not surpr is ing ly even today 
mus ta rd is being grown with wheat or peas and suga rcane with 
lent i l or gram or maize etc 
^^  Kautiliya's Arthasastra, by R Shamasastry, op at 
^° Sharma, R S , op cit, p 96 
^^  Pun, B N , 1963, India in Classical Greek Writings, Ahmadabad, p 116 & 117 
" Agrawala, V S , 1969, Paninikalin Bharat Varstia (in Hindi), Varanasi, p 204 
" Nayadhamma Kahao, ed, by Vaidya, N V , Poona, 1940, p 8 
^^  V 4 58 
65 Agrawala, V S , 1953, op at, p 200 
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Religion also seems to play a significant role in agricultural 
activities. Religious celebrations related with agriculture were 
performed with great pomp and show in different seasons on 
special days. In course of the celebration, religious sacrifices were 
made. This clearly indicated that cultivators wanted to please the 
Divine Powers by undertaking rituals in the hope of getting great 
returns at the time of harvest. Panini^^ confirms that during one of 
the auspicious full moon day of the month of Agrahayana, people 
used to celebrate the sowing. He further adds the Sarat-purnima is 
the brightest and clearest moonlit night in the whole year and is still 
considered auspicious for the operations connected with agriculture 
and plantation. 
Reaping: The next step after sowing was reaping or cutting the 
standing crop with the help of sickle, mentioned in Sanskrit literature 
as datra.^^ This curved and tanged iron agricultural tool in this 
period has been found at Jakhera^^, Daulatpur (Kurukshetra)^^, 
Kotia (Allahabad)^°, Nadner (Sehore, M.P)^\ Taradih^^ 
Atranjikhera''^, Narhan (Gorakhpur)'''*, Ganwaria (Siddharth Nagar)''^ 
etc. 
^^ibid. p.201. 
" Ashtadhayayi. III.2.182 &184. 
^^ lAR, 1975-76, p.50. 
^^ lAR, 1977-78, p.23. 
^°IAR, 1963-64, p.41, 
^^  lAR, 1986-87, p. 56. 
" M R 1985-86, p,40&41. 
^^  Gaur, R. C, op.cit. 
^^  Singh Purushottam, 1994, Excavation at Narhan, Varanasi, p.223. 
^^  Singh Purushottam, 1996, op. cit. 
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Panini uses the verb upaskirtl^^ to denote the special 
method of reaping in which the cutting of the crop was not 
systematic (i.e. perhaps, it was not started from one particular 
end and finished at the other). The above mentioned system of 
reaping is still practiced in states like Kashmir and Punjab 
Threshing: After the cutting of standing crop, the produce was 
stored on the threshing floor. A plot was set apart for the purpose 
of threshing floor, which was known as Khalya^^ (meaning "good 
as threshing floor"). It was situated near the agricultural field as 
Kautilya tells us. Perhaps the modern vernacular term Khalehan 
is the equivalent of Khalya available in our sources. The limited 
nature of our excavations has failed to bring to light the 
archaeological evidence for the presence of any such threshing 
floor. 
The threshing was proceeded by winnowing with the help of 
winnowing fan known as surpa^^, which was used in accordance 
with the direction of wind, for the purpose of separating the gram 
from chaff''^. The method is still in practice. In parts of Bihar and 
« 
eastern U.P, this winnowing fan is today known as supa. 
Sources Of Irrigation: The Jatakas suggest rainfall as a natural 
aid to agriculture. Failure and success of the crops in the fields 
" Panini's Ashtadhayayi, V.I.7. 
^^  Panini's Ashtadhayayi, V.1.26, Kantiiiya's Arthasastra, trs by Kangle, R P , part II, 
Bombay, 1972 II 15.62 
^^Ashtadhayayi, III 3 48 
0 / 
were decided to a large extent by the rainfall °^ Pavarna festival^^ 
and chanting of ram songs^^ indicate its importance among 
common people However in archaeological excavations during 
the period, with which we are concerned the artificial sources of 
water such as digging of well, tanks and canals are available to 
us The Kachha wells (i e wells without lining) belonging to this 
period have been reported at Jakhera and Atranjikhera ®^  Where 
as tanks and wells have been discovered at Ujjain and Vaisali ^'^ A 
moat like channel has also been found at Jakhera which 
according to Sahi^^ "may have been used for frrigation" Existence 
of two water channels has also been confirmed on the western 
slope at Jakhera The outer one, discovered in 1992-93, running 
north to south was traced to a length of 60 mts The second 
channel of later date was found running in a circular manner and 
was traced up to a length of 80 mts on the western and southern 
slope ^^  It might have been used by people of Jakhera for drinking 
as well as irrigational purposes 
Most of the pre and post 600 B C settlement were situated 
closer and along the river banks where water played a great role 
m several ways This is also testified by the statement of Panini, 
®° Jataka, vol I no 75 
^^  Jafa/cas, vol I nos 36,71,111 No 400 
^^  Jataka vol I, no 75 
*^  Sahi, M D N , 1982, 'Agricultural Productior) Ounng the Early Iron Age in Northern India , 
Proceeding on Indian History Congress, pp 95-101 
" Jam, K C , 1974, Lord Mahavira and His Times Delhi p 282 
®^Sahi, M D N , 1978,'/ronW/Artar'in D P Agrawal and D K Chakarbarti (eds) Essays in 
Indian Protohistory, New Delhi, pp 365-368 
®^  Sahi, MDN , 1994, Aspects of Indian Archaeology Jaipur p 147 
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that the major cities were flourishing near the banks of different 
rivers such as Sindhu (Indus),^'' Sarayu,^^ Vipasa (Beas) ^^  
Chandrabhaga (Chenab),^° Suvatu^'' and Varnu ^^ These rivers 
were used as source of irrigation Yet we have the evidences 
that, some settlements were located away from the perennial 
source of water Existence of such settlements would have not 
been possible unless artificial sources of water are tapped not 
only for the daily needs of the people but also for agriculture 
Sahi pointed out Dhansari,^'^ to be one such site in Aligarh 
district, situated about 5 km away from the nearest bed of the 
river Nim, a tributary of the Kalmadi In the district of Kanpur^'' as 
well, out of 23 sites explored pertaining to this period, two single 
culture sites were found located away from the rivers In and 
around Aligarh and Kanpur we have evidences of big ponds and 
low swampy areas These were used possibly, for drinking and 
irrigational purposes 
The Brahmanical, the Buddhist and the Jama literature refer 
different types of canals and channels, used for irrigation With 
the development of agricultural land, which increases the 
resources of the state, serious attempts were made by the kings 
^^IV 3 32-33 
®^IV4 174 
83 IV 2 74 
^ IV 1 45 
91 IV 2 77 
^^IV2 103 
^^Sahi, M D N, 1982, op cit 
®' Lai, Makkhan 1981, Settlement Pattern of the Painted Grey Ware Culture in the Valley a 
paper presented at Indo pacific pre-history conference held at Poena 19-21 Dec 
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towards the construction of canals. Such attempts were clearly 
referred to in the Sakiya-koliya episode.^^ The Sakyas and the 
Koliya had made a canal over the river Rohini^^ (Cunningham 
identifies it with a modern Rowai or Rohwaini, a small stream 
which join the Rapti at Gorakhpur) and they cultivated their crops 
making use of water of this river.^'' We have at least two defmite 
evidences of state's interest m extending irrigation taciniy 
obviously to boost agriculture and consequently the state's 
economy. These are; (1) the contruction of cana iby a Nandaraja 
(The Nanda king of the 4"^ century B.C.) which finds record in the 
Hathigumpha inscription^^ of king Kharvela of c. 1^' century B C 
(2) the construction and perfection of the Sudarsan lake^^ by the 
two Mauryan kings Chandragupta and Asoka, respectively. The 
same lake even later with the personal interest of the Saka ruler 
Rudradaman was restored for effective use when it had become 
damaged due to storm. These are the examples, which might 
have been followed by others elsewhere too. 
^^  Dhammapada, 80, Theragatha. 19 877. 
^^  Kunala Jalaka, No 536, Theragatha. V 529, p 56 
^^Jafa/ca, V.219 ff. 
®^ Epigraphica Indica, V Vlil, (1905-1906), Archaeological Survey of India, New Delhi, 1981, 
pp 4 0 - 4 1 
Krishnan, K G , 1989, Uttankita Sanskrit Vidya Aranya Epigraphs, II, mysore, p 156 
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Ghapier'-4 
(Architecture) 
1^  
ARCHITECTURE 
It is very difficult to give a very detailed account about the 
architecture of the period under study, primarily because no 
sufficient specimen is surviving. It is not unlikely that being made 
of perishable material like wood etc. they could not survive the 
vagaries of nature. It is also likely that some of them might still 
be lying buried under the soil. But with the help of literary works 
of this period, we can make a fairly good idea about the building 
activities of this phase. 
Before, c.600 B.C there are little evidence of an advance 
material prosperity. The size of the settlements limited m area 
and irregular in plan represented by the two preceding cultures 
viz., the black and red ware and the painted gray ware. These 
have been confirmed by the excavations of different sites m 
Northern India. The noteworthy feature of the period under 
discussion is the origin of urban life and emergence of a number 
of towns, the remains of some of which have been excavated. 
Walls and Roof: At Sonkh\ there is evidence of single roomed 
circular and oval structures of wattle and daub in the pre-Mauryan 
level. The evidence of various regular post-holes at different sites 
viz. Allahapur (Ghaziabad)^ Atranjikhera''^(Plate No.1), Jakhera" 
^ Allchin, F.R. (ed.), 1995, Archaeology of Early Historic South Asia, Cambridge,p. 112. 
^ Roy, T. N„ 1986, A study of Northern Black Polished Ware Culture, New Delhi, P 95 
^ Gaur, R. C , 1983, Excavations at Atranjikhera, Delhi, pp 245-248. 
" Sahi, M D N , 1994, Aspects of Indian Archaeology, Jaipur, pp 138-153 
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and Ahichchhatra^ suggests that generally the houses and 
residential places were made of wood-, reed or bamboo screens 
and later they were plastered with mud as is evidenced by the 
remains of chunk of clay bearing cane, reed and bamboo 
impressions. At Erich (Jhansi, U.P)^ and Hastinapura'^ we have 
the evidence of cane impression and impression of reed at Smgh 
Bhagwanpur (Rupnagar, Punjab),^ Narhan (Gorakhpur)^ and 
Rajghat,^° while impression of bamboo and reed, both at Chi rand" 
and Dewas (M.P)^^. The extensive use of wood for the purpose of 
building construction is also reported in our literary sources such 
as Jataka stories^"^. Probably because sala wood was used on a 
large scale in construction of houses, the term sala came to be 
used for variety of buildings.^'* 
At the excavations at Bhita and at Taxila, where in the Bhir 
mound several large blocks of houses dated to c. 400-200 B.C 
were recovered. They are more or less square m plan It 
measures around 10x10 and 15x15 m. A house consistmg of 
fifteen rooms are found arranged on three sides of an open 
courtyard, paved with bricks. The rooms are roofed with 
^ Indian Archaeology, A Review (here after lAR only) 1963-64, p.43. 
^ lAR. 1989-90, p. 100. 
^ Ancient India, Nos. 10 and 11, pp. 132 & 133. 
^ lAR, 1980-81, p.49. 
^ lAR, 1984-85, pp 90-91 
°^ Narain, A. K , & Roy, T N., 1976, Excavations at Rajgiiat, pt I, Varanasi, p 23 & 24 
'^  Prasad, Kamleshwar., 1994, 'Transition from rural to urban settlemeni. A case study of 
Chirand'ed, Thakur, V. K., Towns in pre-modern India, Delhi, p.67, lAR. 1983-84 pp 15 & 16 
^^ lAR, 1988-89. pp.40 & 41. 
'^ A/0.489 
'^' Agrawala, V S , 1953, India as known to Panini, Lucknow, p 133 
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terracotta tiles According to Erdosy^^ such house plans were 
already established in pre-Mauryan times and we consider this 
relevant to the period of our study 
At Hastmapura rice-husk has been used as a binding 
material in mud-walls At Atranjikhera too, with rice-husk chaff 
has been used with mud for plaster Again, at Hastmapura wall 
plasters have impressions of the plant, probably a variety of 
wild cane Saccharum spontaneum They have been used in 
horizontal and vertical fashion to give strength to the wall 
which was further reinforced by plasters of mud mixed with rice 
husk ^^  Such methods in building kachha houses are still 
prevalent in the villages in northern India However outside 
India reeds have been used even earlier for the same purpose 
by the people living along the river Nile and Tigris '''' 
Roof: Houses must certainly have been provided with roof but 
unfortunately the evidences are scanty However, we have 
noted that at Hastmapuraa tall thick grasses such as Arundo, 
Anthistiria, Andropogon and Saccharum were used both for 
thatching the roof and making the wall Further we noticed that 
even now such types of long grasses are abundantly found near 
^^  Erdosy, G , 1995, 'City states of Northern India and Pakistan at the time of Buddha", in The 
Archaeology of Early Historic South Asia, ed by Allchin, F R , pp 111-112 
17 
Ancient India, nos 10 and 11 p 133 
Childe, V G 1945, Progress and Archaeology London p47 
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Hastinapura.^^ But in order to make a thatched roof water-proof 
terracotta tiles appears to have been used as reported at 
Nadner^^ and Dewas. While in Mauryan and post-Mauryan period, 
these terracotta tiles are documented at Kausambi, Ahichchhatra, 
Sonkh, Rajghat and Vaisali. Probably tiles were laid down on 
thatched roof with the help of mud as the binding material much 
in the same way as the practice persists even today in almost 
every village. Agrawala on the authority of Panini says, "The roof 
of the house Is called chhadis probably denoting the thatched 
covering known as chhappar"^^ as we know now a day. 
Brick: Generally, most of the people during this time lived in 
huts, possibly thatched with leaves and grass. Their walls were 
made of reed, bamboo or wood. This does not mean that structure 
of bricks relevant to this period are unknown to archaeology and 
literature. In order to ensure greater durability people started 
using more durable material that is bricks of clay, and wood Clay 
was easily available in plenty in alluvial lands. It could be easily 
moulded in desired shapes. Cost variation also may not have 
been considerable. 
We have the evidence of iron plumb-bobs from 
Atranjikhera^\ which probably helped in making the brick walls 
®^ Srivastava, R. L., 1953, "Afforestation in the "kholas" of Hastinapura". Indian Forester 
no.79, pp.344-350. 
^^  MR 1986-87, p 57. 
°^ Agrawala, V. S., op.cit. p 135 
^' Gaur, R.C., op.cit, p.434 
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ver t ica l It is 3 00 cm in diameter Body is rounded with a smal l 
round hook at the top Presence of d i f ferent types of br icks, such 
as sun dr ied, baked or burnt bricks have been repor ted from 
excavat ions The evidence of mud bricks has been found at 
Sonpur,^^ Narhan, Atranj ikhara etc. The use of baked bricks 
comes from Hulaskhera (Lucknow),^^ Moradhwa] (Bijnaur),^'* and 
Chechar Kutubpur (Vaisali) ^^  The ear l iest ev idence of use of 
burnt br icks, after the decl ine of Harappan c iv i l i za t ion , has been 
repor ted at Hastmapura^^ in period between c l l O O B C - c 800 
B C, though the area fal ls within the eastern l imit of Indus val ley 
c iv i l isat ion With this the use of burnt br icks cont inues in the 
pre C.600 B.C. at Hastmapura, Ahichchhatra^ ' ' At ranj ikhera^^ and 
Jakhera.^^ During the period of our study the use of burnt brick 
has increased considerably. In c.500 B C, ex tens ive use of such 
types of bricks are attested at Ujjain,^° Kausambi,^^ and Jhusi 
(Al lahabad)^^ whi le in c 500 B C- c.400 B.C at Chirand^^ and 
Champa ^'' 
"Sinha 8 P , 1979. Archaeology and Art of India Delhi, p 109 
•^ lAR 1978-79 p 74 
•' lAR. 1978-79, pp 73 & 74 
" M / R , 1977-78, P 17 
*^ Ancient India, op at p 13 
" lAR. 1963-64, p 43 
®^ Gaur, R C .op at, p 248 
^^  Sahi, M D N , op at, p 147 
•in ' ' 
Ghosh, A , 1989, (ed ), An Encyclopedia of Indian Arcfiaeology, ICHR, Vol II, New Delhi 
p448 
^ ' tod, P212&213 
^^  Mishra, V D , Pal, J N , and Gupta, M C , 'Excavation atJtiusi (Allahabad)' Pragdhara, 
Nolo , 1998-99, p 28 
^^  Prasad, Kamleshwar, op at, p 67 
^^  Sinha, B P , op at 
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The use of bricks for the purpose of constructing building 
during the period under discussion are well known to our 
literature Panini^^ mentions the word ishtaka-Chita, which 
according to Agrawala "some thing constructed with bricks" 
itthaka vaddhaki or bricklayers has been mentioned in Pah texts"^^ 
The Vinaya Pitaka, makes mention that Buddha permitted his 
disciples to use bricks for surfacing the basements and stairs of 
their halls or sheds ^'^ Rhys Davids, perhaps, on these evidences 
made a general supposition that in Buddha's times "the 
superstructure of all dwellings was either of wood-work or brick-
works" ^^  
It appears that brick walls were provided with plasters At 
Kausmbi we have the evidence of lime plaster According to 
Ghosh^^ the ratio of sand and lime varies from 1 1 to 3 1 In the 
period under study mud was exclusively used as mortar and 
plaster Usually the bricks reported in excavations are rectangular 
in shape but wedge-shaped also bricks have been found, used ^or 
structures such as barns, ring-wells or the wells to pave their 
circular rim Their shape and size were not uniform in appearance 
(Table No 2) During the period under study their size vary from 
60 to 20x31 75 to 16x10 to 5cm '° 
^^  Agrawala, V S op at 
^^ Coomaraswamy, A K , City and City gates, p 211 
'^ Chullavagga of Vinaya Pitaka Eng trans (Vinaya texts) by Rhys Davids T W and H 
Olden burg. Secret Book of the East, oxford, 1881-85, V 11 6, VI 3 11 
Rhys Davids, T W , 1970, Buddist India, Delhi, ninth edition, p 68 
^^ Ghosh, A, op c/f. Vol I, p295 
''° Ghosh, A , op at, p 294 
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In the light of the above discussion it may be suggested that 
after the Harappans the technique of making burnt-bricks was 
rediscovered by the people of Hastinapura. It is perhaps, from 
here that the technique spread further to different parts of India. 
It may also be postulated that the use of burnt bricks points to the 
economic prosperity and sophistication in life style attained by 
the people, though not all, in the social mileu of the time. 
Floor: People used different types of flooring in their houses. The 
floor of the houses were made in two ways: 
(a) by mixing clay with river gravel 
(b) by using hard burnt clay (possibly from earlier structure). 
The evidence of burnt clay and burnt earth floors are 
reported at Chirand and Rajghat.''^ Mud rammed floor are noticed 
at Ahichchhatra, Atranjikhera and Rajghat, while, the brick 
rammed flooring have been found at Atranjikhera and Champa '"^  
At Atranjikhera, we have the evidence of twenty-seven 
superimposed floors. Most of them are badly damaged. Among 
them one has been identified with the floor belonging to a 
kitchen, as noted by Gaur, on the basis of broken pieces of 
domestic hearth found over it along with some earthern cooking 
pots.'^ 
*^ Singh, B. P., 1985, Life in Ancient Varanasi, Delhi, p.24. 
''^/b;d.,p. 97. 
"•^Gaur, R.C., op.cit, p.247 
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Hearths and Ovens: Houses of this period had their own hearths 
and ovens. A row of hearths has been discovered at Atranjikhera 
A hearth showing one mouth and three opening with burnt 
patches is also reported from here. Apart from this another hearth 
in 'U' shaped with cooking pots over it, also has been reported 
(Plate No.2).'*'' The hearths are also reported from Ahichchhatra/^ 
Kaser i /^ Champa"'' and Oriup (Bhagalpur) ^^ 
Generally there were two types of hearths prevalent during 
this period 
(a) Underground (mostly oval and sometime circular in shape) 
(b) Above the ground (mainly rectangular in shape) 
The hearths reported at Ahichchhatra and Kaseri are oval 
and underground. While, a row of four hearths found at Ahar"^ are 
rectangular and above the ground. The arms and sides of the 
hearth at Ahar are straight and high From the inside there are 
also evidence of small knob to support the small pots Such 
hearths or ovens made of clay are still prevalent in the 
countryside. 
The rows of hearths reported at Ahichchhatra, Ahar and 
Atranjikhera show that they were probably used for communal or 
^'ibidJAR, 1965-66, p 47 
'^  lAR, 1963-64, plate XXVIIA 
'^ lAR, 1963-64, p 9, lAR, 1969-70, p 43 
"^  Sinha, B P , op cit, p 99& 100 
'^  MR, 1968-69, p 6 
"^ Sankalia, H D , 1974, Pre-history and Proto-History of India and Pakistan. Poona, p 407 
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large family cooking. Outside India, as well discovery of a row of 
nine fire places at Kostienki (Russia), dating back to Paleolithic 
times, suggest it was probably used for cooking food for large 
family or group of families.^° 
Sanitary Arrangement: Sanitary arrangements were the part of 
domestic architecture linked with advanced urbanism. Most of me 
habitations were located on the bank of river or stream or water 
ways (as at Rajghat and Taxila). So, drinking water might have 
been obtained from these sources. But-the drainage of water from 
the kitchen or privies or bathrooms of the individual houses had 
their own sanitary measures for the disposal of sewage as has 
been brought to light by excavations. These are in the form of 
soak-pits, ring-wells and drains. 
Privies and Soak-Pits: Artificial pits vertical and circular in 
shape of greater depth are generally known as privies. While, an 
unnatural vertical structure, less deep and circular in shape has 
been termed by archaeologists as soak-pits. On the basis of the 
structure of pits at Rajghat, Singh^^ divided it into three types, 
which were used as privies and soak-pits. 
(i) Simple circular pits without lining (i.e., without any 
terracotta rings) 
(ii) Pits with a part of depth lined with terracotta rings 
°^ Childe, V G , op at. p 45 
^^  Singh, B P , op at, pp 24-28 
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(iii) Pits with terracotta rings throughout depth 
Of these the first type, i e., unlined pits, was a common 
feature of early historical period These are simplest form of pits 
used as privy or privies. At Rajghat^^ the biggest circular pit used 
is about 2 feet in diameter, sunk to a depth of 7.14 m In some 
cases (as in pits 8-13,15 and 16 at Rajghat), they are situated 
close to each other. On the basis of closeness of these pits, it 
may probably be suggested that when the soakage capacity of 
one pit was exhausted another one was dug near to it or they 
were used all at the same time by more than one group of 
families. 
To avoid seepage and contamination of the habitational 
area, the foundation of pits was drug right up to sub-soil water 
Later on, to prevent the walls from collapsing inside, the pits 
were filled with rubbish and useless pottery vessels turned inside 
out. The presence of large number of complete vases of the dull 
red ware resembling like a modern lota, inside the pits and 
greenish moss at the base^^ may suggest, that the vases found 
inside it were used as lota for carrying water by a person who 
m used it as latrines or privies. At Rajghat^" a soak-pit of maximu 
depth of 4.36 m. has been reported. Its diameter varies from 73 
cm to 1.03 m. All the soak-pits here are without any lining These 
" Ibid 
" Roy, T N , op cit 
^^  Narain, A K , and Roy, T N , op at, pp 56-61 
pits were filled with useless broken vessels, bone, loose earth 
and other waste materials "between which sullage water could 
percolate and soak into natural soil "^ ^ Similar device for the 
same purpose has also been reported at various places such as 
Kausambi,^^ Sravasti^'' and Taxila ^^  
Evidences from excavations are not enough to form a fair 
idea about the location and distribution of the privies or soak-pits 
inside the houses and along the streets largely because of small-
scale excavations compounded by vertical digging 
If these soak-pits were truly privies or latrines the method 
of their making gives us to understand that the people during this 
period of time had come to attain some sophistication in their life 
style which certainly betrays an advancement over the preceding 
period when such privies or soak-pits for such purposes were 
quite unknown The method that has gone into the making of 
these soak-pits reflects that the people were technologically well 
aware of digging the pit deep and preventing the walls from 
collapsing with the aid of terracotta rings 
Ring-Wells: Circular terracotta rings throughout their depth 
inside a pit, known as ring wells Generally, the rings have a 
uniform diameter from top to bottom These ring-wells varied in 
" Roy, T N , op C(( 
^^ lAR, 1955-56, p 20 
^^  Sinha, K K , 1967, Excavations at Sravasti, Varanasi, p 17 (Excavators however does not 
refer it as soak-pits) 
^^  Marshall, J 1975, 7ax//a vol I reprint Cambridge pp 94-95 
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diameter from 0 46 m - 1 37 m ^^  The placmg of rmgs mside the 
pits was essentially to check the sides from collapsing At the 
same time, it enabled the sullage water to percolate and soak mto 
natural soil. 
Ring-wells with shallow depth, associated with large sized 
jar arranged vertically, may safely be identified as soak-pits In 
fact, it is mainly the circumstantial evidence, which seems to 
have been taken by various investigators as the dominant factor 
in determining their use Even today, ring-wells are being used in 
Kutch-Bhuj region as latrines.^° This-is known as khalkuva in 
Gujarat.^^ According to Pande perhaps vachchakupa is the word 
used for ring-wells in the Buddhist literature.^^ 
About the origin of the ring-wells Sankalia^^ and Ghosh^" 
believed that there use started some where between c 600 B C-
c 500 B C. But Roy^^ has a different opinion He suggests its 
origin in c. 300 B.C. But the ring-wells reported at Kausambi, 
Rajghat,^^ Nadner^'' and an incomplete structure with a few 
fragments at Atranjikhera^^ can be identified as ring-wells existing 
^^  Pande, B M , 1966, 'Ring wells in Ancient India', Bulletin of the Daccan College Researcn 
Institute (BDCRI), Silver Jubilee Volume, Poona, p 211 
^° Ibid, p217 
^^  Pande, B M , op c/f, p 217 
" Ibid 
" Sankalia, H D , 1960, 'Houses and Habitation through the Ages', BDCRI, pp 140-163 
" Ghosh, A , 1973, The city m Early Historical India, Simla, p 81 
^^Roy, T H.opcit, p 102 
^^ lAR. 1961-62, p 58 
^^  lAR, 1984-85, pp.90&91 
®^ Gaur, R C , op cit, p 248 
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in c 400 B C Some ring-wells are reported at Hastinapura^^ with 
wedge-shaped brick on the upper portion At Taxila each house 
had three such ring-wells, one in courtyard, second in bathroom 
and third m a kitchen,''° they all belong to c 500 B C The extant 
evidences suggest that the people of northern India had the 
knowledge of terracotta ring-wells in the period under study 
though Its common use is of later period 
Drains: Artificial structure to carry water or sewage away from 
the habitational area has been reported in excavations In most of 
the houses we have the evidence of a definite hygienic 
arrangement It is in the shape of kaccha and well built drains for 
the disposal of ram and dirty water A well built brick dram upto a 
length of 4 90 m with a gap of 2 20 m has been reported at 
Champa ''^  This was plastered with lime, sand and kanker The 
width of the dram at the bottom was 25 cm , while, at the lip it 
was 35 cm and depth was of 52 cm Two kachha drains have 
been reported at Atranjikhera(Plate No 2),''^ one of it measures 75 
cm in length, 9 cm in width and 12 cm in depth A big dram ai 
Nadner^"^ with four courses of headers and stretchers has been 
reported At Rajghat''" too a kachha dram has been reported It 
was recovered upto a length of 4 56 m and 2 m wide at the top 
^^  Ancient India. Nos10&11, p 16 & 25 
'° Marshall, J , op of, p 94 
^^  Sinha, B P .op at. p 97 &98 
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" Gaur, R C , op cit, p 247 
" M R 1986-87, p 57 
Roy, T N , op at. p 104 
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The above recovered drains were probably used to carry refuse 
water of the adjoining houses 
Street/ Road: Settlements of this period show evidence of 
roads or streets for easy movement of inhabitants of the 
settlements. A kaccha street is reported from Rajghat It was 
built over the occupational debris after giving a soling of earth 
of about 10 2 cm in thickness containing pot-sherds, mud clods 
and gravel all thoroughly rammed. It was again covered by 
another soling of packed earth of almost 10.2 cm in thickness 
Thus the section shows a total thickness of 33.1 cm ^^  A road 
built in C.350 B.C and continued upto c.A.D. 300 have been 
reported at Kausambi ^^ At Jakhera, according to Sahi "The 
circular lay out of the road/lanes paved with a horizontally laid 
pottery pieces was indeed very unique in itself Two such 
road/lanes, forming a pair of concentric circles were recovered 
to a length of 30 m.^^ In period I. c . 700-500 B C, at Ujjain a 
road of almost 24.4 feet wide, has been reported though its 
details have not been given.'^^ Later in period II, c 500-200 
B.C, people of the settlement seems to have added six more 
roads to be used, in their civic life. Banerjee pointed out to the 
fact that during this period roads were cobbled and were so 
"/AR, 1962-63, p 34 
^^  Sharma, G R , 1969, Excavations at Kausambi, Memoirs of Archaeological Survey of India, 
No 74, New Delhi, pp 24-26 
" Sahi, M D N , op cit, p 147, lAR, 1956-57, p 20 
^^ lAR, 1957-58, p 34 
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heavy frequented by wheeled wagons that these roads had 
permanent deep wheel marks.''^ 
Interestingly we have the evidences of toy carts^° and 
wheels^\ decorated with spokes, circlets and floral motifs to play 
the children, made of terracotta in excavation. So, on the basis of 
their outer appearances we can make an idea about the different 
kind and designs of the cart used by the people under the period 
of research. The 500 carts full of different goods and grains 
passing through Vaisali, remind us the commercial importance of 
the carts in day-to-day life of the people in those days. 
Fortification and Moats: Fortifications in archaeological context 
can be defined as protective or defensive works or enclosures 
around any habitational area with or without ditch or moat. So far 
our evidences points to two types of fortif ications. One is 
generally termed as rampart and the other as embankment 
People of this period may have been compelled to fortify their 
settlements due to: (1) frequent political disturbances, which may 
have resulted in invasion of a settlement by enemy or enemies; 
(2) safety factor from attacks by wild animals. Such types of 
fortif ication were known as rampart. 
As most of the rural and urban settlements were situated on 
the banks of rivers, hence people had to build mud structure. 
Banerjee, N R , 1965, Iron Age in India, New Delhi, p 200 
Gaur, RC, op. cit.. p 373. 
lAR, 1986-87, pp.35, 56-57, 1984-85, p 49, 1988-89, pp 40-47 
possibly encircling their habitational area as protection from 
annual floods. This is termed as embankment Since most of the 
houses were built of mud and mud brick and provided with 
thatched roof, hence an embankment may have been constructed 
as a protective measure 
With the limited nature of excavations and paucity of 
details, it has not been always easy to differentiate such 
structural constructions from the point of view of their definite use 
in defence against (a) external invasion (rampart) and (b) 
protection against flood (embankment). However, Mate on the 
basis of detailed description of the structural remains m various 
archaeological sources has attempted to make a difference 
between these two forms of fortification In his view fortification 
for the purpose of defence against external attack came into use 
not earlier than 500 B C ®^  Ghosh,^^ on the other hand divides 
fortifications into two chronological groups 
(a) Those, which were built in c.600 B.C 
(b) Those, which were constructed later, by 200-100 B C 
Roy "^* is, however, not ready to accept the origin of rampart 
earlier than c.400 B.C 
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Mate, M S , 'Early historic fortification in tfie Ganga valley', Puratattva No 3 1969-70 
pp 58-69 
Ghosh, A , 1973, opc/f, p66 
^^  Roy, T N , Iron Age fortification in the Ganga plains, Bharati (B H U), No 17, 1987-88, 
pp 181-191 
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To trace the date of fortification and to understand its 
nature, we will have to examine the reported structures of this 
kind in pre- c.600 B.C. At Jakhera, a mud structure measuring 
4.80 m in width and 1.20 m in height according to Sahi^^ is an 
'embankment. ' At Kampil (Farrukhabad),^^ the capital city of 
south Panchala, a mud wall of 1.70 m height has been 
discovered and Roy mentions that at Atranjikhera a wall made 
of mud measuring 7 m. in width was noticed by Sahi, was 
probably used as embankment^''. The excavation at Kausambi 
the capital city of ancient Vatsa Janapada reveal the use of 
fortif ication in the form of rampart belonging to c.1025 B.C and 
during the period under discussion the fortified wall, semi 
circular in shape was of over 6.5 km. The average height of the 
rampart is 10.50 m to 12.20 m. Unfortunately its basal width is 
not given. A moat has also been found at Kausambi measuring 
480 feet in width. Though the period of its origin and 
subsequent development is not definitely known, nevertheless, 
it shows the presence of such structural activities in near 
contemporary period. 
To understand clearly the origin use and development of the 
remains of such structures at Champa, Pataliputra, old and new 
Rajgir, Rajghat, Ujjain etc. one needs to examine them on the 
85 Roy, T. N., 1983, The Ganges Civilization, New Delhi, p. 148. 
^^ lAR, 1975-76, P.51&52. 
^^ Roy, T.N., 1983, op.c/f, p. 148. 
basis of their excavation reports and related literatures, as for as 
possible. 
Champa: It was the capital of Anga Janapada situated at the 
confluence of the river of the same name. Here, we have the 
evidence of rampart wall made of rammed earth, excavated from 
the ditch surrounding the fortification wall.^^ The significance of 
this rampart lies in the fact that, for the first time in south Bihar 
we have the evidence of fortified urban center in c.600 B C As an 
important center of trade^^ and its political enmity with Magadha 
Janapada, might be the cause to fortify this city. 
Pataliputra: At Bulandibagh, a suburb in modern Patna, a 
wooden palisade has been reported in the east-west direction 
upto the length of 140 m.^° Timber planks placed into two rows, 
both in horizontal and vertical shape, are joined with the help of 
iron nails. The inside being left hollow, probably to be used as a 
passage.^^ Scholars generally identify wooden remains, with the 
description of timber fortification by Megasthanes.^^ The earliest 
date of these wooden planks is assigned to c.605 B.C- 530 B.C "^^  
Mate^'^ has a view that this structure came into origin just 
for the sake of protection from flood and later on it was turned 
^^  Sinha, B.P., op.c/f, p.108. 
^^ Jate/ca, vol. VI, No.1,p.298. 
Archaeological Survey of India, Annual Report, 1926-27, p 135 
^' Ghosh, A., 1989, ed. An Encyclopaedia of Indian Archaeology, vol. I, New Delhi, p 298 
®^  McCrindle, J. W., 1877, Ancient India as Described by Megasthanes and Arrian, Calcutta, 
^^' 
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lAR, 1971-72, p.82. 
Mate, M. S., op at. pp.67 & 68. 
as a military structure. The city was situated on tine south bank 
of the river Ganga, where the Gandak and the Punpun join the 
main stream from the north and the south, respectively 
Historically speaking, after capturing Champa, Ajatsatru 
founded a new stronghold at Pataligrama. Later, Udaym's 
choice of Pataliputra as new capital was probably due to its 
strategic position being located at the confluence of the two 
rivers. With this it became easy to control the regions north of it 
and give a tough fight to the Lichchavis. 
Girlvraga (Old Rajgir): This ancient town situated in the lap of 
an uneven valley with hills that served as walls on all sides 
The natural gap between the hills used as gates for this 
ancient city. The natural defense provided by encircl ing hills 
were first reinforced by raising a high rubble wall about 40 km 
in circuit and generally 4 m in thickness over the hill.^^ "The 
faces of the walls are built of massive undressed stones 
between 3.5 feet in length, carefully fitted and bounded 
together, while core between them is composed of smaller 
blocks carefully cut and laid with chips of fragments of stone, 
packing the interstices between them".^^ But the interest ing 
thing is that no mortar or cement like thing is visible any where 
in stone works. 
^^  Roy, T N , op at. (Bharati). p 186 
^^  Archaeological Survey of India, Annual Report, 1905-1906, p Q8 
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New Rajgir (Rajagriha): Here at Rajgir,^'' the habitational area 
has been surrounded by a earthen wall The width of this wall was 
40.33 m and extent height of 7 31 m On its top the wall has been 
hardened by yellowish mud and brick bats Along with it a moat 
has been discovered, the width and depth of which so far has not 
been determined The original rubble fortification wall was 
strengthened gradually by brick wall In southern side of 
habitation the wall is 2 13 m high and 1 21 m wide at the top But 
Rajgir did not face the problems of flood because even the 
nearest river flows here at a very safe distance With this one 
may probably draw the conclusion that here this wall may have 
been used mainly for defensive purposes (rampart) 
About this structural remains, unfortunately there is no 
dating available. Roy^^ is of the opinion that fortif ication of Rajgir 
was constructed between c.400 B C -300 B C. But his opinion is 
questionable In the absence of any definite data available from 
archaeological excavations, literature for the period is our mam 
guide Two factors seems to be responsible for the fortification at 
Rajgir. Firstly, the attack by king Pradyota of Avanti^^ on Rajgriha 
during the life time of Bimbisara and secondly, the well-known 
enmity between Magadha and Anga Janapada. During the time of 
both the incidents Rajgir was the capital of Magadha With the 
^^  lAR, 1961-62, p 7, lAR. 1962-63, p 5 & 6 
®^ Roy, T N , op cit, (Bharati), p 186 
^^  Annals of the Bhandarkar Oriental Research lr)stitute, Poona 1920-21 p 3 
91 
conquest of Anga, Magadha did not have any hostile or rival 
kingdom in its near east, west and south. Later on the Magadhan 
capital was transferred from Rajgriha to Pataliputra by king 
Udayin, the son of Ajatsatru/°° So the earliest capital city, Rajgir 
obviously lost its political importance and there was no need to 
fortify it when once the capital was transferred to Pataliputra. In 
the light of our above discussion it may be safely concluded that 
the rampart or defensive wall at Rajgriha may belong to c. 600 
B.C-C.500 B.C. 
Rajghat: It was the capital of Kasi Janapada. Kasi was one of the 
powerful kingdoms of the time of Lord Buddha and Mahavira, 
which was situated in a triangular area between rivers Ganga and 
Varuna. A very big clay wall, identified by archaeologist as 
rampart has been found, dating back to the first quarter of the 
first millennium B.C. Its maximum height is nearly 10 m.^ °^ But 
with the publication of the excavation report, the excavator 
revised his earlier stand and described it as an 'embankment'.^°^ 
Here, we have the evidence of wooden log and beams traced 
along the bank of the river up to a length of 34 m. Despite heavy 
decomposition, the thickness has been found to vary from 3 to 5 
cm. These wooden structure raised on wooden platforms 
preceded a mud structure. A mud wall has also been noticed, 
°^° Parisistha-Parvan of Hema Chand, ed. By H. Jacobi.-Caicutta, 2"" edition, 1932, VI.34; 
pp. 175-180. 
'^^ N/AR, 1960-61, p.37. 
^°^ Narain, A. K., and Roy, T. N., op.cit, pp.49-58. 
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raised directly over the natural soil at those spot where wooden 
planks are not available, its height was 5 10 m and widths are 
19.80 m This massive mud structure remains has been identified 
as an embankment by the excavators. 
The settlement during this phase as evidenced at Rajghat is 
encircled by a moat in the northwest and southwest direction The 
remaining two directions have the two rivers namely, Ganga and 
Varuna as natural defence The construction of the ditch and 
moat was done in two phases In the first phase it was 7 66 m 
wide at the top level and 2 35 m deep, while m the second phase 
it was further widened upto 37 22 m and connected with these 
two rivers Even in the Budddhist Jataka there is clear mention 
that ancient city of Varanasi has a moat and a rampart wall for 
the protection of the settlement °^"^  This was essential as Varanasi 
was one of the powerful political center and a well-known center 
of trade and commerce. 
U j ja in : Ujjain^"" was the capital of the southern kingdom of Avanti 
Janapada, situated on the eastern bank of the river Sipra The 
habitation was surrounded by a mud-brick fortification m the 
shape of a pentagon. Its north -western end is wider m 
comparison to the southern end, which follows the course of the 
ri\/er Sipra. The fortification enclosed an area, approximately two 
^°^ Jataka, no 164 
^°' lAR. 1956-57, p 20, lAR, 1957-58, p 32, Banerjee, N R , op cit. pp 14-24 
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km, which is 74.67m wide on the eastern side with the maximum 
height of 13.72m. The outline of this area occupied by the 
rampart show several openings of varying dimensions, suggesting 
gateways. The rampart was built by dumping of dug up yellow and 
black clays to form a thick wall, with a gentle slope in the inner 
side. 
The rivers surrounding the rampart is closer towards the 
west and distant towards the north, while a moat in the eastern 
side is found to be filled with a greenish water-borne silt It has 
been found nearly 80 feet wide and 22 feet deep. Both the arms 
of the moat are connected to the river for water intake similar to 
that of the Rajghat moat. We have evidence of periodic repair of 
the rampart for the damage caused by floods. To strengthen the 
rampart, earthen fittings were given with riveted burnt bricks 
During the flood season in order to save the mud fort wall from 
erosion, wooden sleepers(Plate No.3B) were used as unique 
device for the reinforcement of the defence system These 
sleepers varying in length measures from 13-18 feet 
approximately. They are neatly cut and have straight and smooth 
sides with 9-inches square cross section. They are also extremely 
hard and are still in a good state of preservation. The sleeper 
account for two varieties of wood namely teak {Tectona grandis) 
and safed khair (Acacia ferruginea) both oi which are examples o^ 
hard and strong timber. The use of timber wood for the source of 
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building forts has been mentioned by Kautilya.^°^ These wooden 
sleepers at Ujjain are found along side the river. 
The above examination of the contemporary archaeological 
and literary evidences show that wood along with bricks were 
used to construct permanent and more durable houses and also 
to strengthen fortifications as are in evidence at different 
archaeological sites, such as Bhir mound (Taxila)^°^ Ujjain, 
Rajghat etc. The people of northern India started showing a 
particular awareness to the needs of civic sanitation as seen in 
the form of drains, soakage-pits and terracotta rings Despite 
these the cities in this period do not show evidence of planning 
(nagara-mapana) as it was during the Harappan civil isation' 
Nevertheless, the material remains reported in archaeological 
excavations certainly state the story of progress. 
Archaeological evidences further shows that majority of the 
towns were originally encircled by mud-walls which were repaired 
strengthened and made higher from time to time. The evidence of 
moat along with rampart at different places such as New Rajgir 
Ujjain, Rajghat etc. gives us the idea that both the rampart 
(prakara) and the moat (parikha) were the result of the same 
'°^ Shamashastry, R., 1967, Kautilya's Arthasastra, Mysore, p.339. 
"* Marshall, J., op.cit. p.3. 
* The town planning is marked by uniformity, which is noticed in lay out of the town, streets, 
structure, bnck-sizes drains etc But these all are modern characteristic features of urban 
centres In Assur, the first capital of Assyria remained without dram throughout its long history 
Chdde, V G , 1945, Progress arjd Archaeology, London.'p 53 
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operation, namely the heaping up of earth scooped out to 
construct a moat This has been recognised at all excavated sites 
where the rampart can be identified except those where the 
defence are of brick or masonry ^°'' Kautllya mentions that the 
vapra (mud rampart) should be made out of the khata (dug-up 
material).^°^ Moats or ditch were generally connected to river for 
water intake. Ujjain and Rajghat are the best examples of this 
Last but not the least, the architecture of the period as 
reported, in northern India, are not much impressive It is, indeed 
surprising that a society which used deluxe ware called NBP and 
tools made of copper and iron for their daily use, war and 
production could not have had houses, suited to their 
sophisticated life style however modest they may have been The 
reason for the poor survivals of structure is perhaps ecological 
°^^  Ghosh, A , 1973, opc/f, p51 
'"^ Roy, U N , 'Fortifications of cities in Ancient India ' The Indian Histoiicai Quarterly vol 
XXX reprint, 1985, p 238 
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Cjnap/err-J 
(Use of Various Objects in 
Daily Life & their Technology) 
m 
IRON OBJECTS 
The people of the entire northern India became familiar with 
the use of iron much before the beginning of the IVIauryan period 
However, the period between c.600 - 320 B C witnessed the spurt 
in the use of iron, both, spatially and technologically The iron 
objects excavated in various forms (Table No 3 & 4), such as 
arrow-heads, spear-heads, daggers, chisels, tongs, adzes, plough-
shares, spades, sickles, diggers etc. at different sites belonging to 
this phase provides a record of their extensive use. 
According to Sah i \ the above mentioned objects can broadly 
be divided into four categories on the basis of their use 
1. Weapons used for warfare or hunting. 
2. Household objects. 
3. Craft tools. 
4. Objects used in agricultural operations. 
But Tripathi's^ classification is slightly different, 
^ Sahi, M.D N , 1982, 'Agricultural production during the early iron age in 
northern India', Proceeding of the Indian History Congress, 43"^ session, 
Kurukshetra, p 96 
^ Tripathi, Vibha, 1990, 'Origin and Development of Iron Technology & its 
economic Implications', in History of Science and Technology, Vol iv , G 
Kuppuram and K Kumudmni (eds ), New Delhi, pp 14-21 
97 
a: 
tu 
X 
H 
Dd 
O 
Z 
u. 
lU 
W 
_l 
< 
o 
o 
LU 
< 
X 
o 
a: 
a: 
o 
Q. 
o 
W 
o 
Di 
w 
H 
O 
UJ 
—i 
CD 
O 
z 
O 
o 
a: 
< 
> 
z 
o 
H-
m 
a: 
I -
w 
J 
1* 
1 
o 
o 
CO 
1 
o 
o 
CO 
o 
z 
III 
UJ 
H 
LU 
00 
< 
D 
^ 
NOOdS 
•aozva 
OKiy s 
3JIN>I N S S 
aavie 
/ 
sxoarao sn 
-oaMvnaDsiiAi 
y aiOH asaoH 
aavds "^  
ai^ iDis s s s 
a^ VHS-HOOld S S 
30H \ 
yaooia s s 
axv s s 
a^nnnoiNDv 
yoj s ioo i 
3dld "^  "^  
aivN s s s s 
"MOOH S 
ONOl S 
aasiHD \ s 
^Tdoa \ 
dViVlD \ 
aoav s \ 
S10011JVM3 
aoNvi/NnaAvr 
yaoova s s 
av3H-yvads s \ s s s s ^ 
avaH-A\o>j^ v s s s s ^ 
SNOdVaM 
\ siDarao 
\ £ « 
rr\ \ a j ^ a -a 'Z: B- „ 
s s . 
s s 
s 
s s 
s s s s 
s 
N 1 "^  
s s s s 
S S 
s s 
s 
s 
, 
V S S S \ S S 
k S S S S S S S S 
2 = 1 IE § = 
^ ^ i<jj>^  S S Z 2 
s 
s 
3 
a. 
-a 
a 
ra 
u 
S 
s 
N 
S 
S 
S 
S 
\ 
S 
• 
s 
s 
13 
k 
S 
S 
s 
s 
s 
N 
^ 
D 
O. 
c 
o 
C/3 
S 
s 
\ 
\ 
\ 
\ 
\ 
s 
s 
S 
S 
S 
S 
S 
s 
\ 
S 
S 
S 
\ 
\ 
1 
L . . -.--1 - . 
^ — 
> 2 
1- O 
00 C/2 
I 
-5 
CO 
I -
f2 > 
CO 
6 
z 
H 
98 
NUMBER OF IRON OBJECTS FROM SOME IMPORTANT SITES 
BETWEEN C.600 B.C. - 320 B.C. 
OBJECTS 
ARROW-HEADS 
SPEAR-HEADS 
ADGE 
CHISEL 
BAR/ROD 
NAIL 
PLOUGH-SHARE 
DIGGER 
SICKLE 
BANGLE 
KNIVES 
ATRANJIKHERA 
19 
22 
1 
13 
1 
35 
1 
1 
2 
3 
9 
NARHAN 
5 
3 . 
-
12 
-
9 
-
-
1 
-
2 
GANWARIA 
7 
1 
2 
-
1 • 
9 
1 
2 
1 
2 
4 
RAJGHAT 
1 
6 
-
4 
-
31 
-
-
• ' 
-
1 
Table No. 4 
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(i) Hunting tools. 
(ii) Agricultural tools. 
(iii) House holds objects. 
(iv) Building materials. 
On the basis of reported objects of iron in the period under 
study, we can assess that Sahi's categorization is preferable. 
(i) Weapons used for warfare and hunting: Tools of warfare 
and hunting basically consisted of arrowhead, spearhead, dagger 
and javelin or lance. Iron, here in India was first used for making 
weapons. Most probably, these weapons were first used for hunting 
which provided an essential ingredient in the form of meat for the 
dietary need of the people, and that too along with older and time 
tested tools of bone, copper or stone. Later the emergence of larger 
kingdoms led to the creation of standing armies necessitating the 
use of weapons of warfare. 
These iron weapons have been found in use from the kingdoms 
of Kuru, the upper part of Ganga Yamuna Doab of the Panchala m 
Bareilly, Badaun, Farrukhabad, the adjoining region of Rohikhand 
and the central Doab of the Matsyas of Bharatpur, Jaipur and Alwar 
and then of Madras of Punjabi amonst these political units the 
^ Raychauadhuri.H C , 1972, Political History of Ancient India, Calcutta, p 21 
100 
possession of largest number of weapons may be a matter of 
speculation However, our study shows that the archaeological site 
of Atranjikhera", (Table No 4) which comes under the ancient 
Panchala kingdom, has yielded the largest number of iron weapons 
discovered so far Perhaps this has some relevance to the problem 
As such the kingdom of Panchala may have enjoyed an edge ovei 
the other contemporary kingdoms 
The use of the arrow and spear as weapons of warfare and 
hunting are also corroborated by the literary evidence of the related 
period The general term used for weapons is praharana^ in Sanskrit 
literature The most common word for the arrow in Vedic literature is 
isu^ Similarly, the Ashtadhyayi of Panini has described different 
types of arrows'" along with spear {saktif, long and short lances 
{kasu and kasutarif battle axe {parasvadhay° Various kinds of 
weapons, which were used for defensive and offensive purposes are 
also documented in Buddhist literature Arrow as sara'^\ battle axe 
6 
" Sharma, R S , 1983, Material Culture and Social Formations in Ancient India 
New Delhi, p 72 
^ Vasu, Srisa Chandra, 1891, The Astadhyayi of Panini, edited and Translated 
2 Vols, reprint, 1962 IV 4 57 
" Rigveda. II 24 8, III, 7 4, Atharva Veda, 1-13 4, Vajasaneyi Samhita XVI-3 
Yaksa's Nirukta. IX 8 
Mv 2 38 
^ IV 4 59 
W 3 90 
'° IV 4 58 
" Mehta, Ratilal N , 1939, Pre-Buddhist India, Bombay, p 171 
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as pharasu or kuthari'^^, jevelin as tamara'^^ and sword as khagga^'^ 
are mentioned in it Beside these weapons, the shafts of iron 
arrowhead reported at Taxila made of reed are corroborated by the 
following important literary sources First, the Mahabharata^^ 
mentions that most of the arrow shafts were made of reed Secondly, 
Herodotus^^ also mentions that Indians in Persian army were armed 
with cane arrows tipped with iron 
(ii) House hold objects: The house hold objects mainly consist of 
knives, knife blades, bangle, ring, razor etc. Almost all the knives 
seem to have tangs with sharp edge on one side of the blade The 
excavator of PIprahwa and Ganwaria discovered knife which he 
describes as "of interesting shape with straight tapering blade with 
flattened projection to fit into a wooden handle "^'' The later Vedic 
literature mentioned asi'^^ as iron knife, which was used for cutting 
the animal flesh. However, knife has been reported as household 
objects in early Buddhist sources^^ It is very significant to note that 
the knives made of copper, which were in great use during 
'^ Jataka I, p 273, II , p 102, IV, p 208 
'^ Jataka VI, p 400 
ibid 
'^ 7 74 8 
®^ Herodotus, VII 65 , Forbes, R J , Metallurgy in Antiquity, Leiden, p 435 
'^ Singh, Purushottam, 1996, Excavation at Piprahwa and Ganwaria, Memories 
of Archaeological Survey of India, No 94, New Delhi, pp 253 - 257 
'^ Atharva Veda, iX 5 4 
®^ Srivastava, Priya and Tripathi, V , 1998, 'Iron in Early Buddhist texts', m 
Archaeometallurgy m India, ed by V,Tripathi Delhi, pp 339-345 
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Harappan and post-Harappan period started disappearing in due 
course of time. No trace of copper knife from any of the 
archaeological sites pertaining to the period of our study 
Atranjikhera fully illustrates our contention (Table No.9). It seems 
that In this period iron replaced copper for making knife. But it is 
hardly applicable in case of bangles made of copper because the 
copper enjoyed its dominant position in making bangles With the 
help of available archaeological findings, we can make out that the 
bangles of iron as ornaments were probably used by the poor 
section of society, because, if they could afford to wear copper 
bangles, they might have not preferred crude and blackish iron. 
Perhaps at this very early stage iron may have come to be known for 
its medicinal or religious significance. 
(iii) Craft tools: In the category of tools related to craft, we can 
enlist the objects like nail, chisel, bar/rod, tong, adge, hook, borer, 
pipe etc. In this sub-phase the wide spread use of chisel and nail 
proves the use of these objects in carpentry and masonry works 
Chisels, which were used, probably for carpentry were of lighter 
type and had a tapering pointed top to be fitted into wooden handle 
Besides, chisels of heavier type, may have been used to shape 
hammer stone, grinder, mullers and pestles and other stone objects 
and also for cutting the iron bar. 
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The nails documented here are generally broad flat heads 
with pointed end The nails recovered from Tripuri^° are of 
different nature, which can be divided into two kinds Under the 
first category the long tapering bars were circular in section with 
flattened head and the second were roughly square in section with 
prominent head When recovered, it appears to have been fitted 
on timber, among them several were found to have their ends 
turned upwards according to the height of wooden portion in which 
they were fitted The average length of short circular nails ranges 
from 3-31/2 inches, while the square ones are slightly longer about 
5-5>2 inches in length 
But in comparison to other craft tools, the chisels and nails 
are available to us in good number, which were probably used by 
carpenter in the construction of houses of wood Probably the 
houses made of sala {Tectona grandis) wood has been the basis 
of Sharma's postulation that the word sala had come to denote 
houses in the literature of the period^^ 
(iv) Object used in Agricultural operations: The tools like plough 
share, sickle, spade, and digger can be discussed under the category 
of implements related with agricultural operations (Plate No 4) In 
20 
21 
Dikshit G Moreshwar, 1955 Tripuri 1952 Government of M P p 1 0 ' 
Sharma R S , op cit, p 107 
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Ashtadhyayi the term hala^^ has been used for ploughshare This 
consisted of three parts, as it can be seen today This word hala is 
still in use in the dialect of the people of Gangetic Valley The word 
datra^^ and lovitra^"^ is used by Panini for reaping implements with 
short handle and semi circular blade This description fits in with a 
sickle In this regard, it is significant to note that most of the agrarian 
tools so far discovered are from the upper Ganga Valley But 
surprisingly enough, we find acute paucity of tools of the same kind 
in the contemporary middle Ganga valley especially, from the area 
which now constitutes modern Bihar This may be due to the climate 
of this area which is not favourable for the preservation of i r on " But 
such type of hypothesis is completely contradicted by the finds of 
nails and similar kind of other small objects from the same region It 
IS also a question of inquiry as to how and why the agricultural 
objects mainly ploughshare perished where as other objects of the 
same material were not affected by the climate In this context it 
would be more plausible to assign a distinct and fresh reason foi the 
absence of ploughshare in the stated areas of Bihar Thus it may be 
safe to say that this paucity is noticed because of the restricted use 
of iron ploughshare in agricultural activities 
^^  ill 2 183, IV 1 42 
" ill 2 184 
'' Ibid 
" Sharma, R S , op cit, pp 93-94 
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The large number of agricultural tools during the period under 
consideration is neither supported by literary sources nor by 
archaeology. Findings reveal that iron metal was not used on a large 
scale for agricultural purposes. Upadhayaya^^, on the basis of 
documented iron objects from various sites of Northern India 
between c.600 B.C. - 200 B.C. reached to the conclusion that out of 
the total finds of iron objects, 36.5% objects related to war and 
hunting, 35.5% with various craft tools which were used by 
carpenters, smiths and masons, 18% with house hold implements 
and only 10% of the total with agriculture, whereas, in pre c 600 8 C 
47.9% iron objects were related with house hold objects, 3 5 . 1 % with 
war and hunt, 11.9% with various craft and 4.8% with agricul tural 
implements. 
Tabular Representation of the Above Statement 
1 
pre. 600 B.C. 
600-200 B.C. 
War& 
Hunting 
35.1% 
36.5% 
Craft tools 
11.9% 
35.5% 
Household 
objects 
47.9% 
18% 
Objects of 
agriculture 
4 8% 
10% 
Table No.5 
This dismal figure is. perhaps, because all peasants could not 
afford metal implements for all types of agricultural operat ions. 
26 Upadhyaya, Jagadamba Prasad., 2000, Metal Implements in Ancient India, 
Delhi, pp 242 - 245 
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In the light of the above discussion, it is difficult to agree with 
Sharma^^, that iron played an important role in bringing about the 
second urban revolution in northern India. On the basis of the above 
assumption we may, however, note that the urban revolution was not 
in consequence to the spurt in agricultural development aided by 
iron tools and implements. It is evident from Harappa that, even 
without the use of iron ploughshare surplus production in agriculture 
was possible as proved by the discoveries of granaries at different 
sites. The use of wooden ploughshare during Harappan times could 
make significant surplus in agricultural productions. This perception 
is also strongly corroborated by the fact that even as late as 1951 
about 31.3 million wooden ploughshare was used in agricultural 
activities.^^ In comparison to this, the survey shows thst the iron 
ploughshare used in the same period and for the same purpose 
numbered 9.3 million is far less than the previous number^^. Lastly, 
it may be pointed out that the above study is based on the limited 
availability of archaeological data, as many of the reported sites do 
not provide us the detailed statistical figures for more substantial 
conclusion. 
^' Sharma, R.S., op.cit., p,72. 
^^  Chandra, Bipin, 1990, Modern India. NCERT, New Delhi; p 146 
'' ibid. 
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IRON TECHNOLOGY 
The earliest smelted piece of iron belongs to c.5000 B.C and 
has been reported at Samara in modern Northern Iraq. It is 4.30 cm 
long. Evidence of smelted iron in such an early context is indeed a 
remarkable discovery. It is followed by the findings of three balls of 
iron from Tape Sialk in Iran. Which has been discovered from a 
habitation level of period II dated 4600-4100 B.CV Here, in India it 
is generally believed that the use of iron started first by the people 
of PGW culture in c.1200-1100 B.C. But this theory is no longer 
tenable today. There is definite evidence of iron from pre-PGW level 
at Noh in Rajasthan. Sahi^, traces the beginning of iron smelting in 
India on the basis of the evidence from Noh in early sixteenth 
century B.C. In other regions, iron is reported from the chalcolithic 
phase of central India, Bengal, Bihar, southern U.P. and with the 
megaliths in parts of south India"'. 
Iron working as practiced during the period under discussion is 
not easy to reconstruct It is even more difficult due to the fact that 
It requires breakmg of furnaces at least partially after acquiring the 
Tripathi, V., 2001, The Age of iron in South Asia, legacy and tradition , New 
Delhi, p 8 
Sahi, M.D.N., ^979.,"Iron at Ahar",\n Essays in Indian Protohistory, Agrawal 
D.P. and D.K. Chakrabarti, eds , New Delhi, p.366. 
^ Tripathi, V , op.cit., p.65 
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iron". The fragmentary remains that come to light during the 
excavation is not very helpful. However, Banerjee^ on the basis of 
the archaeological remains identifies three types of furnaces. 
The first, commonly found in South India, was conical in shape 
and circular in plan. They were 2-4 ft. (61-122 cm.) tall, about 10-15 
inches (25-38 cm.) across at the base and 6-10 mches (15-25 cm.) 
at the top. They had two openings at the bottom. 
The furnaces oi second type, reported mostly from M.P. were 
cylindrical in shape, which were about, 2 ft. 6 inches (76-20 cm.) tall 
and 15 to 18 inches (34-45 cm.) in diameter. 
The furnaces of third type were tallest among all. They were 8-
10 ft. (244-304 cm.) in height and square in plan of about 1 ft. 6 
inches (45-75 cm.) across with high-perforated platform at the base 
Its front wall was damaged after every complex of operations and 
re-built again. They were mostly reported from U.P. 
In all the three cases, bellows of. the skin of goat or sheep 
were used to ensure the blast of air into furnaces. 
In India the earliest furnace used for iron smelting is reported 
at Atranjikhera(Plate No.5)^ belongs to c.1000 B.C. the pear-shaped 
* ibid. p. 132. 
^ Banerjee, N.R., 1965, The iron Age in India, New Delhi, pp.186-187. 
^ Gaur, R.C., 1983, Excavations at Atranjikhera, Delhi, p.127. 
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furnace appeared here is in some extent similar to Ujjam'' (Plate 
No.3A). At Noh and Jodhpur, furnaces with side hole recovered in 
which the nozzle or bellows might have been inserted^ Two 
furnaces have been found at Suneri^ in district Jhunjhunu of 
Rajasthan. These are of open type similar to the Ujjain furnaces^° 
The furnaces recovered at Suneri are provided with bellows For 
such bellows Panini uses the word bhastra^^ and the same is 
probably mentioned as bhasta^^ in early Pali text. The Buddhist 
texts suggest that their bellows made of leather were in use in pre-
Mauryan times^^. 
On the basis of furnaces recovered at Khairadih, which belong 
to Mauryan period, Tripathi^'* suggested that the wall of furnaces 
were made of clay mixed with straw and sand. A bamboo plastered 
with mud was used as a tuyere at the surface level. The use of 
furnace for the purpose of iron smelting and tools of ironsmith is 
clearly documented in literature^^ of the period concerned. The 
furnace was known as ayakottha and the ironsmith handled the 
Ibid 
* Tripathi, V op cit. p 144 
* Sharma, R S , 1983, Material Culture and Social formations in Ancient India, 
New Delhi, p 59 
'" Banerjee, N R , op cit, p 179 
" Agrawal, V S, 1953, India as known to Panini, Lucknow, p.57 
'^ RhyDavids, T W , and Stede Will iam, 1994, Pali English Dictionary, New 
Delhi, Fourth edition, p 500 
ibid 
'" Tripathi, V , op cit, p 148 
^^  Jam, K C , 1974, Lord Mahavira and his times, Delhi, p 287 
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process of metallurgy with the help of tongs (sandasi) then it was 
taken out and put on the anvil (ahikarani). Objects such as tongs 
(Plate No.5), pincer and anvil having their corresponding names in 
literatures have been recovered from archaeological sites, namely, 
Atranjikhera^^ and Ujjain^^ etc. 
The iron bearing levels have generally yielded shadowy 
looking ash pits and burnt earth with some slags'^. In most of the 
cases generally a round shallow pit full of ash is the main 
reminiscent. The superstructure is consistently missing. In the light 
of evidences reported at Ujjain, between c.500-200 B.C., Banerjee^^ 
reconstructed the working of blacksmith in these words "... . the 
remains of forge with a groove for the introduction of the working 
end (or nozzle) of a blower or bellows, an improvised stand made 
from the sturdy and large neck of a broken vessel to support a water 
jar to store water for quenching, a small or miniature jar to collect 
small quantities of water according to necessity, and a shallow but 
large enough bowl to contain water near the hand for quenching". 
We have little in common with iron and copper technology. The 
craft of blacksmith is basically different from that of a copper 
metallurgist. Unlike copper, iron objects had to be forged stage by 
'® Gaur, R.C., op.cit, pp.223 and 425, pi. no. XXVM. 
'^ Banerjee, N.R. op.cit. 
^^ Tripathi, V., op.cit., p.144. 
19 . . 
op.cjt. 
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stage from a bloom to a bar and then thinning, pointing, folding and 
forge welding. The operation specially welding would require higher 
temperature necessitating the use of forced draught^°. 
The evidence of smelting is recovered at Ujjain, where huge 
deposits of iron slags, unsmelted smolten iron ore, lump of 
crystalline material identified as calcite or aragonite and 
quantities of a whitish powder probably lime has been reported 
The whitish powder perhaps represents the calcium compound 
resulting from the smelting operation. The calcium compound or 
whitish powders were used by blacksmith as flux^V The calcium 
as flux is also known to us from Atranjikhera^^. But at Rajghat, as 
it is evident through chemical analysis, no flux was added. The 
alkalis present in the charcoal ash might have played the role of 
flux. The slag removal by liquation smelting must take place 
around 1180°C temperature otherwise slag would not drain away 
The chemical composition of the metal shows the presence of slag 
particles, which indicates that it was perhaps difficult to maintain 
a temperature of 1180°C for long which resulted in the retention of 
some slag particles in the metal^^. About the actual mode of 
^° Bhardwaj, H.C., 1973, 'Aspects of early iron technology in India', in 
Radiocarbon and Indian Archaeology, eds. by Agrawal, D.P., and Ghosh, A 
Bombay, p.392. 
^' Banerjee, N.R , ibid., p.178. 
" Tripathi, V., op.cit, p.145 
" Bhardwaj, H.C., 1979, Aspect of Ancient Indian Technology, Delhi, p 153 
112 
smelting, according to Banerjee despite tinat evidence is not clear, 
certain broad inferences are possible. This he gives as follows: 
"Alternate deposits of charcoal mixed with the iron slag and 
whitish powder, possibly lime, as stated above occurring in an 
exposed section point to a simple method of smelting employed at 
Ujiain^"*". The side of this heaped and simple furnace, which was 
possibly circular in plan, provided with the passages for intake of 
air and escape of gases, and outlets for molten iron. The molten 
liquid, after collection, first cooled by dipping into water and then 
beaten with hammer to drive out the charcoal, which in the course 
of the hammering went into the (reduced) iron, giving it, to an 
extent, the properties of steel, and thus eliminating the slag. Here 
at Ujjain, we do not have any evidence that charcoal was used as 
f u e l " . 
Despite the above discussion about technology related with 
iron, we are not in position to arrive at a concrete conclusion. 
Since most of the mining zones of iron ores have yielded heaps of 
slags, therefore it appears that the blacksmiths preferred to 
complete the making of tools near the mining zones itself^^. Study 
of these slags is essential to achieve more reliable picture before 
dealing with iron metallurgy. 
24 
25 • 
26 
Banerjee, N.R., op.cit., p.178-179. 
ibid., p. 179. 
Tripathi, V., op.cit, p.101. 
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The distribution of iron ores m India has a definite bearing 
on the smelting operations at different times It gives us an idea 
about the possible geographical extent of the areas where the iron 
industry could have developed at early stage It is very natural 
that at the earliest stage, only those ores must have been 
selected for smelting, which was either, easy to work with or were 
easily accessible Here one thing is important that all the ores are 
not uniformly workable or commercially profitable Now a day 
hardly any ore that contains less than 50% of iron is considered 
good for commercial use^'' In the early stages, such consideration 
certainly did not play any role, but gradually people learnt it 
through experience 
The principle mineral of iron comprise of greenalite 
haematite, ilmemte, limonite, magnetite, pyrite, pyrrholite and 
siderite But in India, the ores are broadly divided into three 
types 28 
The first type consists of the ferruginous formations of Pre-
Cambrian Age, which in the unmetamorphosed state 
comprises of haematite, jaspers and in the metamorphosed 
state are in the form of magnetite-quartz 
Banerjee , U R , op cit , p 189 
28 Ibid 
1 14 
2. The second type represents the sedimentary iron ores of 
siderite or h'monite composition, known to us from Assam, 
Bengal, Bihar and parts of Himalayas. 
3. The type three includes the lateritic ores found almost all over 
India. They are the sub-aerial modification of gneiss, schists 
and lavas under humid tropical conditions. These occur in the 
Deccan, Western Ghats and many other places. Because of 
their low (25 to 35%) contents of iron these are not yet, fully 
explorable commercially. 
In India, we have the evidence of the richest deposits of iron, 
both in quality as well as in quantity such as Bihar, Karnataka, 
Maharastra, Madhya Pradesh (Now Chattisgarh), Orissa and Tamil 
Nadu. Besides it, some ores in Kashmir, Kumaon Hills (Now 
Uttaranchal), Mandi (Himachal Pradesh) and Patiala (Punjab) are 
also known to us (Table No.6). The ores of Patiala (Punjab) 
comprise of both haematite and magnetite, Kumaon ores contain 
both limonite and haematite, and Mandi ores include both limonite 
and haematite. The ores of Patiala and Mandi might have played an 
important role in the development of iron industry in the region^^. 
Due to early acquaintance of man with haematite and 
magnetite and because of their abundance, it is quite likely that the 
29 ibid., pp.189-190. 
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early iron smelters used these two ores of iron'^^ Mining is the same 
as mentioned earlier in the context of copper 
Result of Chemical and Spectrographic Analysis of Iron Objects 
from Rajghat and Atranjikhera 
From the chemical analysis of iron objects from Rajghat and 
Atranjikhera silica, alumina, lime and magnesia are present as 
impurities According to Usmani "impurities suggests the low 
temperature reduction (below 1050°C), as the metal would never 
have liquefied and some of the impurities present m the ore 
remained entrapped"^^ The carbon contents in these objects at 
Atranjikhera are generally low, and range between 0 18 to 0 33% 
(Table No 7) and at Rajghat it range between 0 12-0 42% (See 
Table No 8) This in the view of Usm.ani'^ ^ indicates that "these 
objects were not hardened by heating and quenching Only the 
objects having a high content of carbon can be hardened by heating 
and quenching" 
At present, it is difficult to locate the ores of iron used by 
smelters Even the source of technology remains obscure Bhardwaj 
points out that "Rajghat iron is often associated with impurities of Ti 
^° Bhardwaj, H C , 1979, op cit, p 154 
^' Usmani, Q S , 1992 'Some Technological features of early Iron A study of 
earliest iron objects from Atranjikhera " Departmental Volume of India History 
congress Deptt of History, A M U , Aligarh, p 173 
" Ibid 
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Ni, Cu, P2O5 and S which may indicate that titaniferous ores with 
apatite complex might have been used. Such ores are found in 
plenty in Singhbhum and Mayurbhanj.""^"^ However, much earlier 
Kosambi^" had suggested that Mirzapur mines produce rich hematite 
ores which, perhaps, were already explored by the Aryans. As 
regards the technology Agrawal's^^ view is that there is a possibility 
of movement of people of Chirand and Sonpur from east towards the 
west with their technique which they had for exploiting copper and 
applied the same to iron. 
At Atranjikhera four samples, all belonging to pre 600 B.C., 
were put to chemical analysis. The result shows that silica, lime, 
alumina and magnesia are always present as impurities as in the 
case of Rajghat ores. The carbon conterit is low and varies between 
0.18 to 0.33%. The one tallographic examination of iron objects 
suggest that it was probably not easy to attain a temperature of 
about 1180°C for sufficient time during the smelting operations 
which resulted in the retention of slag particles" in the metal. The 
retained slag particles in the metal have a good chance of escaping 
during forging process. When the red hot metal is placed on the 
anvil and beaten with hammer repeatedly Thus, it is assumed by 
^^  Bhardwaj, H C , 1979, op cit , p 156 
^^  Kosambi, D.D., 1965, The Culture and Civilization of Ancient India in 
Historical Outline, London, p. 115. 
" Agrawal, D.P. 1968, "Protohistoric Chronology and Ecological factors A 
synthesis", Puratattva, VI, p. 18. 
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Usmani^^ that the smelting of iron was done at a lower temperature 
(below 1050°C) and the forging process was not .good enough to 
remove the slag particles completely. 
As it has been suggested that the source of iron, here was 
probably the hill ranges extending from south of Agra to Gwalior^^ 
The extensive deposits of banded hematite quartzite found m these 
rocks are considered important and have been worked out on a 
large scale by indigenous smelter"^^. The general pattern that 
emerges from the above studies is as follows'^^. 
(i) Impure wrought iron was used. 
(ii) Flux was not used for the smelting of iron. 
(iii) Presence of large amount of slag particles in iron objects 
indicate that the ancient people were not well acquainted with 
its reduction process and the role of temperature during 
smelting. They were not in position to attain temperature of 
about 1180°C for a long period at the time of smelting 
In conclusion, it can be argued that no sufficient work has 
been done on iron technology because of two reasons. First, non-
availability of the early iron implements in good condition, which is a 
^^  Usmanl, Q.S., op.cit., p. 179. 
" Gaur, R.C., op.cit., p. 496. 
^^  Usmanl, Q.S., op.cit., p. 174. 
®^ ibid, p. 180. 
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necessary requirement for chemical and metallographic study Most 
of the times the objects unearthed from excavations are in a high 
state of corrosion with no metallic core left For such type of 
specimen no chemical and metallographic analysis is possible 
Secondly, the less-corroded objects are kept in the museum as the 
important finds from the excavated sites and hence not available for 
the above mentioned scientific study From the technological point 
of view in pre 600 B C iron technology was in a primitive age The 
wasteful rich metalliferrous slags show that iron metallurgy was in 
an elementary stage''° Even though the Mesopotamians in 5'^ 
millennium B C succeeded in exploiting iron ores and shaping them 
to form, but the real breakthrough could not be achieved till 1500 
B C In India, as well, though iron metallurgy has its origin quite 
early but the full scale use of iron is quite late In the opinion of 
Tripathi^V iron age m the true sense started around c 500 B C in 
India, when the technology was ripe to take over and to utilize the 
commonly accessible and available iron ores 
The period under consideration witnessed a revolutionary 
change in metal technology Iron replaced copper as the household 
objects for making tools and implements which have been found in 
sufficient quantity Added to this, presence of slags throughout the 
41 
Bhardwaj, H C , 1979, op cit, p 158 
Tripathi, V, op cit, p 100 
122 
country during this period also proves the prolific use of iron. The 
dissemination of knowledge and techniques of smelting iron, which 
was hitherto not known, gave a tremendous boost to the 
dependability and serviceability of iron. The discoveries of sources 
of iron ores found by deliberate exploration and its extensive use for 
making a large variety of objects had a great impact on socio-
economic life of the people. It became' possible for the people to 
clear the forest, to lay roads for easy moveability, and to enrich 
their life style. Man's technological advances and the utility of iron 
helped the developmental process to grow rapidly. Thus, the use of 
this metal may have helped forge a common techno-cultural bond 
between people of different regions. 
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COPPER OBJECTS 
The introduction of iron a much harder and sturdy metal, for 
weapons drastically reduced the use of copper {tamba). Before the 
origin and the use of iron, the copper objects in general comprised 
the following objects: harpoons, swords, axes and anthromorphic 
figures.^ The use of copper has now come to be used more for 
making objects like bangles, earrings, pendents, antimony rods, nail 
parers, borers, pins, needles etc. 
Copper objects are reported from several sites during the 
period under study in Northern India, but, unfortunately, details 
regarding the objects are available from only few sites. On the basis 
of the objects made of copper and it use, the recovered specimens 
(Table No.9) can be classified broadly into five groups" 
A) Objects of ornament 
B) Objects of Toiletry 
C) Tools 
D) Objects of Household 
E) Miscellaneous objects 
A. Objects of Ornament: This group includes bangle, earrings, 
nose-rings, pendents, beads etc. The ornaments were equally 
' Lai, B.B., 1951, 'Further Copper Hoards From Gangetic Basin and a Review of 
a Problem', Ancient India, No 7, pp 32-37 
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popular among the men and women as evidenced by the relevant 
literary sources Panini^ mentions it as alankara 
Earrings, which have been mentioned by Jataka^ known to 
Paninl'* as karnika or kundala. Besides, we are further Informed by 
these sources about the use of other kind of ornaments like finger-
rings, armlets, bracelets and necklace. The use of the above 
mentioned objects as ornaments have been confirmed by Patanjali^ 
Unfortunately, these literatures do not describe these ornaments 
Apart from this, the depiction of such ornaments, may be identified 
in the existing evidence of art and sculpture in India of the period 
subsequent to our study 
B. Objects of Toiletry: Panani^ used the word subhagain-karana for 
the objects used for this purpose. In this group we can include the 
objects like antimony rods, nail parers, tooth pick etc. Antimony rods 
or kohl sticks have been reported from all the cultural periods at 
Rajghat.*" In the Gangetic Valley their earliest occurrence is reported 
from period II of Hastmapura®. These small rods, provided with 
rounded ends or slightly tapering pointed ends were probably used 
for applying antimony (anjana) to the eyes, by women, specially,as 
Agrawala, V S , 1953, India as Known to Panini, Lucknow, p 130 
^ Jataka, VI, 590 
Agrawala, V S, op cit 
^ Pun, B N , 1968, India in the Time of Patanjali, Bombay, p 97 
^ Agrawala, V S , op cit, p 131 
^ Singh, B P , 1985, Life in Ancient Varanasi, Delhi, p 176 
^ Ancient India. Nos, 10 & 11, pp 95 & 97 
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pointed out by Panini^. The Mahabarata^° refers to the fair-
complexioned Punjabi women, painting their eyes with anjana 
Pantanjali^^ also informed us about the anjana or black pigment 
being applied to the eyelashes. Accordmg to Buddhist literature 
Mahavagga^^, the antimony rods were made of copper,besides 
bronze, bone, ivory etc. Interestingly enough the antimony rods 
made of all these objects have been documented in the reports of 
various excavations pertaining to our period of study. The presence 
of nail parers at various sites gives us an idea that the people of the 
period under discussion were well acquainted with the use of it 
C. Tools: Under this head, tools such as borers, pins, awls, etc. are 
included. Carpenters and other craftsmen may have used their tools 
for preparing various objects. These specimens might have been 
used to make holes in wooden objects by carpenters (taksha) It is 
interesting to note here that the borers unearthed from Sravasti^^^ is 
exceptionally long and measures 39.96 cm in length, 0.99 cm in 
breadth and 0.66 cm in thickness. The borer is square and its 
working end is in the forms of sharp circular point. Borer of such 
dimension is not available from any other site, to the best of our 
knowledge 
^ Agrawala, V S , op cit 
^° Mahabharata. Karnaparva, 44 18 
^' Pun B.N , op cit , p 99 
'^ Mahavagga, VI. ii. i 2., Vf. 12. ( 
'^ Sinha, K.K., 1967, Excavations at Sravasti, 1959 Varanasi, p 67 
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Pin, the other specimen in this category, has been reported 
from Hastinapura.^'* It is round in shape and is bent near the pointed 
end forming a hook-like shape. While, the object recovered from 
Atranjikhera^^ is probably used as a hairpin, an awl recovered from 
Jakhera^^ was probably used by cobblers. The presence of such 
cobblers is shown in the literatures relevant to our period. 
D. House Hold Objects: Household objects include, vessel/dishes, 
needle with eye, socket/ring etc. A fragment of a basin (diameter 20 
cm, height 5 cm) having featureless rim, rounded base, convex 
sides, thin section with one whole under the rim (other hole 
damaged) has been unearthed from Atranjikhera^''. Gaur^^ suggests 
that these holes were probably meant to suspend the pot with the 
help of a string. The excavator unfortunately has not indicated any 
probable use of this basin. It may be suggest that advanced and 
specialized craftsmanship had come into existence so far as utensils 
made of metal is concerned. 
From Atranjikhera, needle heavily incrusted has been found. 
Another specimen is available from Sravasti. It has one end pointed. 
Though the head is flattened but the eye is not made, probably 
" Ancient India, Nos. 10 & 11, p. 95 & 97. 
'^ Gaur, R.C., 1983, Excavations at Atranjikhera. Delhi; p. 442 & 443. 
^^  Singh, Ramjit, 2000, "Copper Bronze Objects from Jakhera", see the 
Departmental volume of Indian History Congress, Deptt. Of History 
A.M.U.,Aligarh, pp.371-384 
^^  Gaur, R.C., op.cit. 
'' ibid. 
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because the needle was in the stage of making. The possible use of 
such needles may be had from Patanjali^^ who speaks of the use of 
needle for either sewing or knitting or both. 
E. Miscellaneous objects: Besides the above, there are many other 
objects; e.g. copper sheet, rod/bar, copper slag, copper wire, weight 
etc. from various sites of northern India belonging to this phase. 
They occur occasionally at certain sites and the number of each 
type is limited to one or two specimen only. Besides this their 
identification is not always certain therefore they are termed as 
miscellaneous objects. Nevertheless, their occurrence may suggest 
uses to which they might have been put in the manifold activities of 
the people. 
In conclusion it may be said that with the knowledge of greater 
advantage that iron, as a metal has over copper the frequency of 
occurrence of copper objects in daily use shows diminishing use of 
this metal. Thus the majority of copper objects now consists of 
objects of ornaments, toiletries, crafts, households and 
miscellaneous. The objects of war and defence made of copper are 
very rare and different varieties of weapons made of iron show that 
people were fully acquainted with its hardness and reliability for the 
purpose of warfare. 
'® Purl, B.N., op.cit., p.95. 
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COPPER METALLURGY 
According to the scheme of dating suggested by Bhardwaj as 
early as c. 5000-4000 B.C. is the time bracket within which the 
earliest evidence of copper metallurgy may be placed in Tal l- i - ibl is\ 
near the copper rich range in Iran. Later to this the evidences from 
Mundigak in Afghanistan and several other sites in Baluchistan 
points to the knowledge of copper metallurgy in the Indian sub-
continent. However, placed in Sindh and Punjab have brought to 
light that in pre-Harappan times people were well conversant with 
this technology. But it is almost certain that a great spurt in copper 
metallurgy took place in the Harappan times; whereas, later to the 
Harappans Bhardwaj sees a definite retrogression in the various 
chalcolithic cultures in existence during the period c. 2000 - 1100 
B.C. With this temporary decline it is further suggested that great 
activity in copper metallurgy begins to show during the period 1100 
- 800 B.C. as one can understand from the presence of large 
number of copper hoard materials, as well as, materials ot copper 
from cultural remains from Pandu Rajar Dhibi and Mahisdal 
(Bengal), Sonepur and Chirand (Bihar) and Atranjikhera, 
Hastinapura, Kausambi and Rajghat (U.P..). 
^ Bhardwaj, H.C., 1979, Aspects of Ancient Indian Technology, Delhi, p 102 
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Large number of studies regarding the origin and use of 
copper metallurgy have been made by scholars like Aitchison^, 
Coghlan^, Forbes'', Agrawal^, Bhardwaj^, and Biswas'' 
Unfortunately, literary sources relevant to our period of study 
do not help us to know about the methods of copper metallurgy 
Bose^ on the basis of modern practice of smelting of copper at 
Singhana near Khetri (Rajasthan) tried to trace it out in remote 
antiquity According to him copper ores were crushed to powder and 
mixing them with cow dung rolls of about four inches length are 
made These rolls are first dried under sun light and then roasted in 
open air in the fire using cakes of cow dung After roasting, the ore 
IS transferred to the furnace to work the ore at high temperature and 
this obtains molten copper 
Since the copper ore consisted of various impurities such as 
iron, tin, lead, aluminum, zinc, sulphur, magnesium, nickel etc , 
hence, it was essential that impurities are removed from the ore 
during the smelting process However the quantitative presence of 
the remaining impurities m the metal as evident from the table of 
^ Aitchison, L , 1960, A History of Metals, London, Vol I 
' Coghlan, H H , 1962, Notes on the Prehistoric Metallurgy of Copper and 
Bronze in Old world, Oxford 
* Forbes, R J , 1964, Studies in Ancient Technology Vol-Vl l l , Leiden 
^ Agarwal, D P , 1971, The Copper Bronze Age in India New Delhi 
^ op cit 
'' Biswas, A K 1994, Minerals and Metals in Ancient India, Vol I, New Delhi 
^ Bose, D M , et al , 1971, A Concise History of Science in India, New Delhi, 
pp 300-301 
131 
chemical composition (Table No 10) may help us to understand the 
relative skill with which copper technology was handled at that time 
Forbes^ visualizing of ancient technology describes five stages 
of the evolution of copper metallurgy The first stage, according to 
him, IS shaping of native copper by hammering, cutting, bending 
grinding and polishing 
The second stage is annealing native copper by heating and 
hammering 
Third stage consists of smelting ore in the fire of wood 
charcoal over a clay-lined pit with air The slag and regulus are to be 
separated 
The fourth stage involved the melting of native copper or now 
regulus over furnace or fire in a crucible and then casting is done m 
clay, sand and stone moulds 
The fifth stage comprises of smelting sulphide ore In the same 
stage other casting properties are alloyed with native copper- to 
improve its hardness and strength 
The several techniques of metal forging practiced in ancient 
period with special reference to India, according to Roy^° are 
hammering, spinning and cold work 
^ Forbes, R J , op cit, pp 16-19 
'° Roy, T N , 1983, The Ganges civilization, New Delhi, pp 165 - 166 
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Mining: India has always been famous for its mineral wealth Panmi 
used the word khan^^ for mine Even Megasthenes observes, "while 
the soil bears on its surface all kinds of fruits which are known to 
cultivation, it has also underground numerous veins of all sorts of 
metals, for it contains much gold, silver, copper and iron in no small 
quantity, and even tin and others which are employed in making 
articles and accoutrements of war^^." 
Kautilya's Arthasastra is a storehouse of information regarding 
minerals and metals in ancient India of the pre-Christian and 
Christian Eras. It states that mines were of supreme importance for 
the economic welfare of the society and the defence oi a nation 
against external aggression. Kautilya also mentions that "the 
treasury has its source in mines, from the treasury the army comes 
into being. With the treasury and the army the earth is obtained, 
with treasury as its ornaments^^" 
The copper belt of Singhbhum^"* provides us a good evidence 
of copper mining from ancient times. The rich and abundant deposits 
of copper ores has been a constant source of mining and the mines 
" Biswas A K & Biswas S , 1994, Minerals and Metals in Ancient India, New 
Delhi, Vol II, p 30 
'^ MeCrmdle, J W., 1960, Ancient India as described by Megasthenes and 
Arrian, Calcutta, p 30 
'^ Kautilya Arthasastra, translated in English by R P Kangle, 1986, New Delhi, 
2 12 37 
'^' Now Jharkhand, Singh, D R , "An Historical Review on Ancient mining with 
special Reference to India," m Tripathi, V , (ed) Archaeometallurgy m India, 
1998, Delhi, p 152 
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here have now reached up to ground water level. From the entire 
underground area ores have been extracted leaving only support 
column. The working was approached by a passage made in the 
hillside. The passage used to be 3-8 ft (0.9-2.4 m) X 4 ft (1.2 m). 
The miners extracted the veinstone by the help of chisel and 
hammer to a maximum depth of 60 ft (18 m). Inside mines, chips 
of bamboo were used for lighting. Evidence of same types of work 
is found in Khetri area of Rajasthan. Almost the same technique 
was used for mining by Egyptians in the Senai Peninsula. Fire 
setting was done to crack the ore which were extracted with chisel 
and hammer manually^^. Singh^^ has nicely portrayed the miners 
at work "seated upon his heels with the lamp upon the head, 
hammer and chisel in the hand and the small basket upon his 
knees in which he received all the fragments of ore that were 
struck off by chisel". 
Hegde and Ericson^^ after the survey of six ancient copper ore 
mining and smelting sites in the Arawali Hills, out of which Ambaji 
was studied in details, concludes "there were many evidences of 
superficial gouging of the oxide-rich gosson cap; these were the 
earliest attempts at mining copper ore in Rajasthan". They further 
add, "A large majority of these pits measure 7-8 meters in diameter 
'= ibid. 
'' ibid. 
'^ cf. Biswas, A.K., op. cit., V.I. , pp. 180 - 181. 
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and three to four meters in depth. There is evidence of fire treating of 
the host rocks on the mine walls to widen the joints rock". 
The above evidences lead us to conclude, that mining was 
undertaken to a very great extent by method, which might not be very 
scientific in an age preceding to Kautilya and IVlegasthanes Taking 
into account the mines and the copper mdustries of northern India 
during the period earlier to Mauryan times we have rich evidences to 
postulate that copper played a significant economic and other 
utilitarian role in the life of the people. Copper mines belongmg to 
Jharkhand (earlier part of Bihar) and Rajasthan, it seems, were 
exploited by the people of ancient India. Extensive slag heaps lying 
in these areas bears testimony to this. 
MINES: The names of some important mines^^ are given below 
Jharkhand: Surda, Laukesera, Mosabani, Dhobani, Rekha mines, 
Roam, Kendadih, Puranapani, Ramchandra Pahar and Rajdeh in 
district of Singhbhum. 
Baraganda' and Geyjadih in Hazaribagh district. 
Rajasthan: Agar, Birat, Baldeogarh, Bhagoni, Dariba, Jodhawas and 
Nalladeshwar in district of Alwar. 
'^ Bhardwaj, H.C., op.cit., pp. 191 - 199. 
'This mines of Hazaribagh district having extensive old workings over a length 
of 1200 metres and slag heaps having 0.08% to'13.04% copper (Biswas, A K , 
op.cit., p. 188) 
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Begor, Ajitsagar, Akwali, Gurha, Dhandaota, Khetri, copper belt 
between Singhana and Baba in Jhunjhunu district of Alwar 
Chanpura near Rakhabdeo and Dariba in Udaipur district 
Mawaika Poora (Bharapur), Bidasar (Bikaner) Baleshwar 
(Jaipur) and Nathoka (Sikar) 
Smelting: Hegde and Ericson^^ has described in quite detail the 
process of smelting in ancient India They state, "The small size of 
furnace and high yield of metal indicate that the ores used to be 
roasted to oxide stage and the smelting technology was efficient 
Many groups of ore-crushing pits found near the foot of the hills 
Larger pits among them measure 60 cm in diameter and 70 cm in 
depth Smaller ones measure 30 cm in diameter and 40 cm in depth 
The finely crushed ore was concentrated by gravity separation at the 
smelting sites which were invariably located near the banks of the 
hihs streams Ore separation devices found are smooth gently 
inclined rock surfaces, nearly marked with rows of round shallow pits 
3 to 4 cm in diameter and 3 to 4 cm in depth Presumably the finely 
crushed ore was allowed to slowly flow down the inclined plane and 
by repeating this process, much of the gangue was effectively 
separated from the ore Flowing film segregation, settling of the 
®^ cf Biswas, A K , op c/f , p 181 
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heavier ore particles in the pits and elutriation of the lighter gangue 
particles were the principles involved". 
They also observed, "Large slag heaps were found spread out 
in the terraces, littered with broken remains of furnaces and broken 
tuyere. Some of the slag pieces clearly revealed the cylindrical flow 
structure and the fact that the tapped slag was molten. The 
examination of the unbroken part of the furnaces showed that this 
was assembled by putting three curved segments (made of clay) 
together, one of them containing the luted tuyere, another with the 
slag tapping hole, and a plain third one". On the basis of this 
observation the above mentioned scholars^° visualized, "The 
approximate dimensions of ancient furnace: 35 cm in height and 
diameter 18 cm at the rim, 14 cm at a mid-level and 10 cm near the 
base". According to them again, "This, simple furnace appears to 
have been continuously used in India over the millennia without little 
innovation" (Figure No.1). 
From the above observations it appears that during the period 
of our study the copper smelting furnaces were small, crucible 
shaped, clay walled,slag-tapping furnace worked on forced draught 
blown into it from bellows. It was composite made of three moulded 
segments set up on a brick platform and was surrounded with bricks 
^° ibid, p. 182 
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THREEMOULDED TEFtnACOTTA 
SEGMENTSOFTHE FURNACE 
SL^G TAPPINGHOLE 
OUTER MOUND 
OF LOOSE EARTH 
ASSEMBLED FURNACE 
Figure No.1-Ancient Copper-making Furnace at Ambaji, Rajasthan 
Courtesy: Biswas, Arun Kumar, 1996, Minerals and Metals in Ancient 
India, New Delini, V.I, p. 183. 
139 
and earth to keep the three segments of the furnace tightly in 
position and also to conserve the heat with in the furnace 
Emerging Picture of Copper Metallurgy from Atranjil<hera and 
Rajghat 
Archaeological findings of Atranjikhera^^ does not show any 
evidence of copper slag, flux material, roasting pits and furnaces in 
pre c 600 B C and thereafter, which were essential for the 
smelting of copper It seems that its smelting was not done at this 
site in the period under observation The copper recovered here 
may have been obtained in metal form and the tools were finally 
shaped at Atranjikhera^^ Usmani^^ has a view that the source of 
the copper here may be the chalcopyrite copper ore deposit in the 
Arawali region The ores were roasted first and later smelted The 
temperature of roasting was adequate in most cases though 
thorough molten condition was not achieved for a long and 
sufficient time during the removing process of impure material It 
is realized by the presence of impurities It is possible that the 
smelting was done at a lower temperature (be'ov*^ 120Q°C) this 
might be because of primitive nature of the furnaces 
^' Gaur, R C , 1983, Excavations at Atranjiktiera, Delhi, pp 126 - 129 220 
247, 251, 253, 422 and 487 
^^  Usmani, Q S , 1999, "Copper at Atrajikheia - A Scientific & Technological 
study", proceeding of India History Congress, Calicut, pp 1069 - 1076 
" Ibid, p 1070 
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At Rajghat, we have the evidence of the presence of iron 
along with sulphur in the form of impurities m copper as shown in 
the table This indicates the use of chalcopyrite ore^'^ of copper for 
the purpose The same seems to be true of Atranjikhera, as well 
Bhardwaj^^ who examined the copper objects of Rajghat reached to 
the conclusion that the people using copper here were migrants from 
the region east of Varanasi, probably Bihar Agrawal^^, too appears 
to be of the same view Further, to strengthen his hypothesis, 
Bhardwaj compares the impurity pattern of copper materials 
recovered at Rajghat and the copper ores from Jharkhand 
(Masabani and Rekha Copper mines of Singhbhum district) and finds 
both to be compatible It is quite likely that these rich mines of 
copper of the newly created state of Jharkhand were used by 
Rajghat smelters 
Even much before pre c 600 B C copper hoard people of 
Chirand and Sonpur had known mining and smelting These copper 
were probably smelted from the ores of Jharkhand^^ The evidence 
of crucibles made of terracotta during the period under discussion 
suggests that metal was melted in these pots "These crucibles have 
became vitrified and enameled on the outer side, indicating that they 
^* Bhardwaj, H C , op c/f , p 98 
" Ibid , p 97 
" Agrawal, D P , op cit , pp 106 & 107 
^^  Bharwaj, H C , op cit 
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were heated on high temperature That these were used for the 
presence of green accretion still sticking on the inner walls "^^ 
It IS very important to note that the composition of copper 
hoard people do not show any continuity and similarities in their 
chemical content and alloying pattern^^ This indicates that the 
origin and development of copper metallurgy in India has not been a 
continuous process The impurity pattern in the copper objects of 
Sonpur, Rajghat, Atranjikhera, Taxila and Kausambi shows that the 
different sources of ores were exploited for obtaining the metal 
(Table No 10) 
®^ Singh, B P , 1983, Life in Ancient Varanasi. Delhi, p 218 
" Bhardwaj, H C , op cit , p 106 
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SILVER PUNCH-MARKED COINS 
The most remarkable feature of c.600 B.C. is the introduction 
of metal coins. These coins bear stamps of one to five symbols in 
some cases even up to eight symbols punched on one side, 
generally called the obverse side, of them; while the other side, 
called the reverse, were either without the symbol or sometimes 
punched with one or two symbols comparatively smaller in size than 
the obverse. By reason of this manufacturing technique, they are 
known as punch-marked coins. The punching devices of these coins 
bear no legend. Instead, they have devices, viz., various forms of 
hills, trees, birds, animals, reptiles etc 
Before the beginning of these silver coins in day to day 
transaction, ingots of gold and other metal of calculated weight were 
used for the sale and purchase as evidenced in literature ^ A term 
karshapana' in the Jataka^ the Ashtadhyayi,^ the Dharmasutra''an6 
the Jaina canonical literature^ has generally been identified with the 
Etymologicaliy karshapana is a compound of two words karsha and apana 
Karsha means 'the product which is obtamed by ploughing (karsha) i e 
agricultural product ' Apna means to exchange or purchase Therefore 
karshapana meant the medium of purchase or exchange of agricultural products 
and in course of time, it came to be used in general sense as the medium of 
purchase, i e , 'coins' (Numismatic Digest, Vol 18, 1994, p 16) 
Satapatha Brahmana, XI 4 1,1, Taittinya Brahmana, 1 8 9 1,1 3,78 
^ Jataka. V. I, 112, 121, 195, 478, 483, II, 20, 112, 247, 289, 305, 424, III 448. 
IV, 138, 378, 449 
^ Agarwala, V.S., 1953, India as known to Panini, Lucknow, pp 258 - 271 
" Gautama Dharmasutra, X i l , , 6 - 8 , 19 
^ Uttaradhyayana Sutra, 20 42 
143 
punch-marked coins. The Ashtadhyayi gives the various names of 
the coins, such as satamana, sana, karshapana, ardhapana, bhaga 
etc while, the Jataka mentioned kahap'ana, ardhakahapana, pada, 
masaka, ardha masaka. From the above mentioned literary texts, it 
is clear that currency became well established in c.600 - 500 B.C 
and was available in different denominations. 
Mostly these coins have been found in hoards throughout 
India. The Bhir mound hoard at Taxila contained two coins of 
Alexander the Great and one of Philip Ariadeus besides 1055 silver 
punch-marked coins. Walsh® has observed on the basis of 
stratification of the hoard and mint condition of both the Greek 
rulers that the hoard was buried not much later than 317 B.C. The 
Palia hoard'' contained 1245 coins, which belong to pre-Mauryan 
times. The Golakhpur® and Ramna^ hoards of 48 coins have also 
been assigned to the same period, as above by Walsh. Out of 2873 
coins, 709 punch marked coins, of Machhuatoli^° and Rajagriha" 
hoards fall in the same period. 
Besides the hoards, the punch-marked coins were also 
reported in archaeological fmdings. in excavations these coins were 
* Walsh, E.H.C., 1939, Punch marked coins from Taxila. Memoirs of 
Archaeological Survey of India, pp 1 - 2 
' Journal of Numismatic Society of India, V. l l , Numismatic Supplementary No 
XLVII of Journal of Asiatic Society of Bengal. 
^ Journal of Bihar and Orissa Research Society, 1919, pp. 16 - 72 
^ ibid, 1939. 
^° ibid, pp. 91 - 117. 
'^ MR, 1961 - 62. 
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found along with Northern Black Polished Ware (NBPW). The date of 
this ware has been assigned to c.600 B.C.^^ The punch-marked 
coins^'^ are found in association with this ware at Ropar, Ujjain, 
Purana Qila, Mathura and Kausambi in the context of c.600 B.C 
After analyzing these coins, which are found in hoards and 
excavation, Gupta^^ divided them into two groups (Plate No 6) The 
first group which are the earliest are known as 'local' punch-marked 
coins. They have been found only in a particular area or locality 
These coins found in one area are quite different from another area 
in their fabric, symbols and weight. The coins issued by powerful 
Magadha kingdom of the pre-Mauryan times are found throughout 
the country from north to south and east to west. Interestingly they 
are of one weight standard, i.e., 3.5 gm (54 grains) and bear 
uniformly five marks. These coins are termed as imperial punch-
marked coins. 
The coins of the 1*' group are issues of different Janapadas 
(states). The important states^^ in which the coins are known in the 
area of my research are Dakshina Panchala, Kashi, Kosala, 
Magadha, Malta, Sursena. Uttar panchala and Vatsa (Table No 11) 
The shape, symbols and weight of their coins are as follows-
^^  Ray, S.C , 1959, Stratigraphic Evidence of Coins in Indian Excavations and 
Some Allied Issues. Varanasi, p 6 
" Journal of Numismatic Society of India, V XX, p 26 
'^  Gupta, P.L , "The Chronology of punch-marked coins", e6s byNarain, AK & Gopal, 
La\\an]\,^966, The chronology of punch-marked coins, \/aranas\, pp 1-18 
^^  Gupta, P L., 1985, Coins, New Delhi, p 10 
145 
state 
Dakshina 
Panchala 
Kashi 
Kosala 
Malta 
Sursena 
Uttara 
Panchala 
Vatsa 
Shape 
Appear very blurred because of the 
punching of reverse minute marks 
Thin and elliptical fabnc (they appear 
little saucer-like due to the mode 'of 
punching the symbols) 
Broad, thin roundish pieces and have a 
battered observe due to large number 
of minute punchings on the reverse 
Dumpy ingots 
Tiny thick pieces 
Tiny thick pieces 
Broad, thin pieces and round in shape 
Symbols 
Symbols are round, composed of 
dots, solid and hollow circles, pellets, 
lines square, taurine etc (reverse is 
found stamped wAh quite a large 
number of minute marks) 
Symbol composed of a complex form 
of whorls, consisting of four arms and 
having several curved branches 
Some of the symbols appear like a 
lotus pattern The four symbols on the 
coins are found in two distinct 
onentations (i) Two symbols in two 
pairs constitute the four symbols 
(ii) One pair of one symbol and two 
odd symbols, i e , the three symbol 
constitute the group of four symbols 
Geometrical patterns, elephant, bull, 
hare, tree etc 
(i) Two symbols, one bigger than 
the other and one composed of 
simple lines 
(ii) Coins of the series are of two 
denominations 
(a) with four symbols 
(b) with two symbols 
(Symbols of (a) & (b) type of 2"'^  
senes are simple geometncal 
patterns) 
Cat or lion like animals placed over 
two inverted semi-circles and taurine 
suggestive to a hill 
Fish, bull, elephant with or without 
rider 
Geometrical patterns, animals, 
whorls, SIX armed symbols, a scorpion 
like insects associated with some 
other unidentified marks 
Weight 
25 grams 
75 grains 
42 grains 
65 grains 
48-50 
grains 
10-12 
grains 
25 grains 
25 grains 
25 grains 
Table No. 11 
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To understand clearly the evolution of punch-marked coins 
from local to imperial series, the entire issues of the Magadhan 
punchmarked coins, from its beginning has to be taken into account. 
The local coins of Magadha have been devided into six types by 
Gupta^^ on the basis of symbology and weight. They are as follows: 
Type-I: The dies of the symbol are cut shallow and have not 
penetrated deep into the metal. Besides this, these coins are 
straight cuts from plain and even sheets and are quite big in their 
size. No attempt seems to have been made to clip the sides of the 
pieces to make them approximate the weight standard. The weight 
of these coins fluctuated between 3.0 and 5.9 gm (47 to 91 grains). 
The number of symbols on these coins varied from 1 to 8. These 
types of coins discovered as a hoard in a village in district of Gaya 
in Bihar, which was close to Rajagriha, the first capital of Magadha 
Janapada. They were issued possibly when Rajagriha was its 
capital. Gupta attributed this type of coin to king Bimbisara. 
Type-ll: The number of symbols on this type too, varied from two io 
six or seven and probably even eight. Interestingly the striking 
feature of these coins is that the six-armed symbol (three arrow and 
three ovals alternately placed) is quite .big and bold and is placed 
almost In the center of the flan of every coin. The other symbols 
^^  Numismatic Digest, 1994, V. 18, pp. 1 - 1 8 . 
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were gradually added and placed around it but are. smaller In size. 
The other common symbol, of average or middle size, is the sun. 
These two common symbols, in course of time became the integral 
part of all the subsequent Magadhau punch marked coins. In weight, 
they were as low as 64.8 grains (4.20 gm) and as high as 92 grains 
(5.83 gm). But most of the coins weighed between 75 to 85 grains 
(4.8 - 5.5 gm). Gupta dated this type to pre-Ajatsatru period, i.e., 
earlier than c.554 B.C. and identified it as the same type as in 
Bimbisara's period (c.605-554 B.C.), his father. 
Type-Ill: This type of coins was found at Katra in Muzaffarpur 
district (Bihar) within the territory of the ancient Vajji Janapada. 
They have four symbols along with the six armed and the sun 
symbol. They weigh 5.4-5.5 gm (approximately 84-85 grains). The 
same type of coin was reported at Narhan (Gorakhpur), situated in 
the ancient Janapada called Malta. 
Type-IV: This type of coin too has four symbols. The six-armed 
symbol (three arrows and three oval alternately placed) punched in 
the center of the flan and other three placed around it. All coins of 
this type virtually seem to be the same as the coins of type-V 
(below) but are quite distinct from them by their heavy weight (71-73 
grains). For this reason, these coins are differentiated as a separate 
type. 
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Type-V: The coins of this type were first found at Golal<pur (Patna) 
hoard. In this type besides the coins with five symbols few other 
coins having groups of only three or four symbols are also included. 
Since these coins had the same weight as five symboled coins of 
the hoard, it was not realized than that they had some separate 
identity of their own. Here too, Gupta noticed that the six-armed 
symbol was placed in the center of the flan, which is generally not 
seen on the five symboled coins. Two coins of this type weighed 3.5 
gm. (54 grains) and 3.0 gm. (46.7 grains), respectively. 
Type-VI: This type of coins, belong to the period when Magadha had 
gradually risen from a small kingdom (Janapada) to the status of an 
empire. These coins are found scattered all oyer the country 
possibly because the Magadhan empire so created had increased 
trade contracts with other parts of India which lay outside the pale 
of the Magdhan empire. They uniformly bear five symbols and weigh 
in the proximity of 48-54 grains. They are known in several hundred 
varieties. 
Regarding the five obverse symbols, different opinions have 
been advanced by scholars, taking into account the time of these 
issues, the authority or person responsible for their issues. Smith^'' 
thought that the numerous obverse punches seem to have been 
^^  Smith, V.A., 1906, Catalogue of the Coins in the Indian Museum, V. I, 
Calcutta, p. 133. 
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impressed by the different moneyars through whose hand the 
metalhc pieces passed But later the same symbols noticed in large 
number of coins of a single hoard according to Allan "were stamped 
on the coins at the same time by the issuing authority and not from 
time to time by private individuals "^ ^ 
There are divergent views relating to the reverse marks of the 
coins, which are similar to the obverse mark but small in size 
Walsh^^ thought these reverse symbols as 'the mint or the area 
mark', Allan^° suggested that these symbols were 'shroff mark', 
while Gupta^^ argues that these reverse marks are banker's symbol 
These coins while in circulation may have suffered in their weight 
necessitating these marks to be punched by the examiner of the 
coins after their verification These symbols were punched probably 
to reauthenticate the metal or the correctness of weight to avoid 
counterfeiting of the coins about which Kautilya^^ writes in detail 
Now, with regard to the identity of the issuer of these coins, 
Smith^'^ observed that these coins were private coinage issued by 
guilds with the permission of the ruling authority But after the 
" A l l a n , J , 1936, Catalogue of the Coins of Ancient India (in the British 
Museum) London p XIX 
'* Walsh, E H C . op cit p 59 
^ Allan, J , op cit, p XX 
'^ Gupta, P L and Hardakar, T R 1985, Silver Punch-marked coins of the 
Magadha-Maurya Karshapana series, Bombay, p 37 
^^  Kautilya's Arthashastra, tr By R Shamasastry, p 220 
" Smith, V A . op cit 
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systematic study of the coin hoards, Spooner,^'' Bhandarl<ar^^ and 
Walsh^^ suggested that the punch marked coins were issued by a 
central authority, i.e., the state. Banerjee^'^ too, rejected Smith's 
views and seems to be in agreement with Spooner, et .al. saying 
"that there is little doubt that the marks were those of central 
authority that guaranteed the genuineness of the metal and the 
correctness of the weight". In the Arthasastra's we are informed 
by Kautilya that mint should be under the most rigid control of the 
state. Kautilya, also, names rupadarshaka^^ as officer who 
regulated the currency. 
But the biggest problems about these coins are related with 
the significance or meaning of these punched symbols, in 
antiquity. Nearly four hundred varieties of symbols have been 
identified till now. Earlier, it was believed that these various 
symbols were punched in a haphazard manner on the coins by 
persons who issued them. In the past, many scholars attempted to 
trace the origin, the meaning, and the significance of these 
symbols. The problem, however, remains baffling to scholars. 
^^ Archaeological Survey of India, Annual Report, 1915-1916, p. 153. 
" Bhandarkar, D.R., 1921, Ancient Indian Numismatics, Calcutta, p. 153. 
^^  Journal of the Royal Asiatic Society of Great Britain and Ireland, London, 
Suppl. October. 1924, p. 175. 
" Shastri, K.A., Nilkanta, (ed.), 1973, Comprehensive History of India. V. II , 
p.777. 
^^  11.12, IV, I and IV. 4. 
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In the light of resemblances with various symbols, depicted on 
other objects, the origin and significance of the coinage, these 
several punched symbols were treated by scholar as follows: 
Bhandarkar^^ has traced out a few symbols found on punch-marked 
coins as existing on some megalithic pottery of Hyderabad, He, 
therefore, concluded that the coinage must have been handed over 
to us from pre-historic age. Theobold,^° as cited by Agrawal, et. al., 
recorded that most of the symbols noticeable on punch-marked 
coins occur in such a diverse lands as Assyria, Egypt and Scotland. 
Bandarkar^^ also shared his views regarding some of the symbols. 
But, according to Agrawal; none of the above scholar have 
explained the universal nature of some of the symbols in respect of 
the punch-marked coins. 
Many scholars have identified punch-marked coin symbols with 
religious characters. Spooner at first suggested that many of the 
symbols stood for Dharma-chakra and BodhI tree. But later on he^^ 
discarded his hypothesis for a second one and held that many of 
them were Zoroastrian in nature. Thus, according to spooner, the 
solar symbol stood for mithra, the tree for naoma tree etc. Though 
the symbols found on punch-marked coins do resemble with some of 
®^ Bhandarkar, D.R., op cit, pp. 106 - 107. 
^ cf. Agarwal, Bhanu and Rai, Subhash, 1994, Indian punch-marked coins, 
Delhi, p. 153. 
^' Journal of the Asiatic Society of Bengal. V. LIX, pp. 183 - 185. 
^^ Journal of the Royal Asiatic Society, 1915, pp. 411 - 4 1 3 . 
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the symbols known in the Buddhist and Zoroastrian religion. But 
there is no reason to associate these punchmarked coins with either 
Zoroastrianism or Buddhism for the reason that Zoroastrlanism 
practically had no hold in India during the period when punch-
marked coins were introduced and became common in use. Even 
Buddhist symbolism is a later development. 
Besides it, the meaning of group symbols has also been 
attempted by few scholars. Chakravarti^^ suggested that the four 
constant symbols out of the five, the two most common ones 
probably had religious significance and of the other two symbols, 
one may be of the locality, where it was struck and other of the mint 
master. Allan^'* holds that the symbols may represent a series of 
diminishing areas of jurisdiction. The last and the most varying 
symbols would represent the actual issuer of the coins. The 
constant sun symbol would represent the highest official, perhaps 
the king himself, the next commonest, the six armed symbols the 
highest official under him. Durga Prasad'^^ ignoring the first two 
common symbols (the sun and six armed symbols) indicated that the 
third symbol most probably stood for the king and the fourth and 
fifth one for the year and place of issue. Kosambi"^^ is of the view 
Journal of the Royal Asiatic Society of Bombay. V XXIV and XXV, p 35 
Allan, J. op cit, p. LXXII. 
Numismatic Supplement, V. XLV, p. 80. 
Kosambi, D.D., 1981, Indian Numismatics, New Delhi, p. 153 
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that they may refer to the names of ruler, his father and his 
grandfather 
To know the meaning of the two commonest symbols i e the 
sun and six armed, one has to go back into antiquity when the 
kingdom of Magadha first introduced its local series Scholars, so 
far, have given no satisfactory nomenclature to these particular 
symbols As it has been mentioned earlier that Gupta^'' divided them 
into SIX types The two hoards of third type, one in Muzaffarpur 
(Bihar) in the territory of ancient Vajji and the second in Gorakhpur 
district in the territory of Malla have been found According to Jain^^ 
and Buddhist^^ tradition, the Magadhan king Ajatsatru attacked the 
two Janapadas, Vajji and Malla, and assimilated them into his own 
kingdom Precisely for this reason that local series of Magadha 
have been found there, as well There can, therefore, be no doubt 
that these com types belonged to the reign of Ajatsatru The two 
common symbols, i e , the sun and the six armed were first reported 
in the second type of local coins of Magadha Gupta on this basis 
attributed the second and the first type to Bimbisara preceding 
Ajatsatru The striking feature of coins of second to fourth types is 
that the six-armed symbol is quite big and bold and as placed 
almost in the center of the flan of every coins Another notable 
^^ Numismatic Digest, ^994,\/ 18, pp 1 - 1 8 
^^  Uvasaga Dasao. II Appendix, p 7 
^^  Book of Gradual Saying, IV, 14 etc 
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features of these coins are that amongst these average or middle 
size symbols, one is the sun symbol and it is seen on all the coins 
along with six armed symbol placed close to it in every type of 
coins. 
Surprisingly both symbols are not present in the 1^' type of 
coins. Certainly the question arises, why it was so? Bimbisara was 
the first historical king of Magadha who initiated the policy of 
expansion of his kingdom by first annexing the Anga Janapada.'^° It 
is quite likely that he may have issued the coins of type-ll after the 
annexation of Anga. The six armed symbol in the middle of the coin 
possibly emphasizes the extension of his kingdom by means of the 
use of this type of war equipment (the six armed symbol which is 
described as a circle with pellet in the centre, surrounded by six 
arms, three of which are arrow-heads and other three are taurine, 
fishes, triskles is an oval, dumb bell symbols etc.). The radiating 
sun symbol may have been the royal emblem of Magadhan kings 
characterizing their all pervasiveness. Mughal ruler Jahangir's coins 
also bear similar symbol. Hodivasa''^ takes this as a manifestation of 
royal glory and brilliance. 
The other symbols portrayed on the coins have some special 
significance with respect to time and clime. These symbols provide 
*° Parisistaparvan, VII. 22. 
*^ Hodivasa, S.H., 1976, Historical Studies in Mugtial Numismatics, Bombay, pp. 
162 - 167. 
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a rich illustration of every day life of the period. The interest lies in 
the choice of objects as they may have been in common observance 
of the people of those times Seeing to these symbols, today an 
impression may be gained that they show the interest of the people 
in their agrarian activity. Depiction of natural and man-made 
objects, religious symbols and elements of nature such as animals, 
birds, fish, reptiles, insects, trees and plants of many kinds, thus, 
appears to be their subject matter 
The elephant is shov^n on one type with rider, the dog as a 
popular subjects and the horse, camel, buffalo, goat are all 
represented. Some dangerous creatures of nature are also 
represented such as the rhinoceros, snake, scorpion, crocodile etc 
The man-made products of this society are profusely 
illustrated, though identification of many of them is difficult Among 
the most interesting is the steelyard or balance, which must have 
been used in trading activities. Various-utensils can be recognized 
such as candelabrum, arrow tipped standard, elephant goad etc 
The only weapons seem to be the bow and arrow the spear These 
are shown in combination with many other objects 
Religious symbols are common though once again it is difficult 
to know what they mean? The taurine is a mark of auspicious 
meaning, tree in railing probably represents the sacred tree. After 
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going carefully through the symbols of local series of coins issued 
by different Janapada one can easily understand that the same 
symbols with little modification is also punched on the imperial 
series of punch-marked coins of Magadha. 
In conclusion, we may say that symbols of punch-marked coins 
may not all be necessarily religious in nature as pointed out by 
some scholars (above). Some of them as pointed out may have been 
due to the specific use of such things, in the daily life of those days 
and for that they may have caught the fancy of the issuing authority. 
As I have pointed out that, while discussing about animals in 
terracotta art that most of these animals made by the potters are 
also found punched on punch-marked coins. Probably it was 
because of their economic importance in their life. Even today very 
specific things which the government considers to popularize among 
the people puts them on the coins and the paper currency, for 
example, corns, tractor ploughing the field, men and women 
transplanting paddy, etc. 
Composit ions of Metals: Some of the punch marked coins 
available from different hoards have been analyzed to know their 
composition. Gupta"^ on the basis of the coins recovered from 
Mambar and Gairola suggested that these coins' contain 91.53% 
•"^  Agrawal, Bhanu and Rai, Subhash, op cit. p. 17. 
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Sliver, 4 93% copper, 1 69% iron and 1 30% lead The analysis of 
coins belonging to Sahet-Mahet hoard,''"^ Lucknow Museum, showed 
that they contained 75% of silver, 24 &% of copper with traces of 
iron and 0 04% of lead The quantitative chemical analysis of two 
coins of the Shamiawala hoard"'' showed that one of them had 79 6% 
and other 80 0% silver 
Several assays of the coins are also known to have been 
attempted by several scholars The assay of 113 coins by 
Cunningham"^ indicated that the silver content varies from 75 2% to 
86 2% The coins of Golakpur hoard"^ contained 82 0% silver 15% 
copper and3% impurities Durga Prasad"'^ on the basis of his study 
suggested that the percentage of silver varied from 72 to 80% 
According to the assay of Bombay mint by Hynes"^, the coins of Vai 
hoard contain 89 18% silver 
On the basis of the above-mentioned studies we can safely 
summarize that the punch-marked coins made of silver are infact 
alloy of silver and copper 
Technique: Punching appears to be the earliest method The coins 
manufactured by this method are known as punch-marked coins 
"^  Numismatic Supplement, V XLV, p 12 
'"' Journal of Numismatic Society of India, V I, p 4 
*^ Agrawal, Bhanu and Rai, Subhash op cit 
"^  Numismatic Supplement, V XLV p 14 
" ' Ibid, pp 58 59 
*^ Journal of Bombay Branch of Royal Asiatic Society V XI p 400 
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This method is quite primitive and is certainly indigenous and 
without any foreign influence. In the local series of punch marked 
coins, punching was done on one side only, which may be called the 
obverse side. The reverse side was left blank. Later in the imperial 
series of punch marked coins some small symbols were punched on 
the reverse side too. 
The word ahata in the Ashtadhyayi'^^ is generally taken by 
scholars to refer to punching method. The Arthasastra^° mentions 
the things required to manufacture coins. These are metal, alkalis 
(kshara), charcoal (angara), bellow (bhastra), clapper (sandansa), 
hammer {mushtika), anvil (adhikarni), crucibles {musha) and dyes 
with design {bimbatanka). About the process of minting coins 
Kautilya mentions that, first the metal was melted in a melting pot 
(musha), purified with alkalis (kshara), then the metal was beaten 
into sheets on an anvil (adhikarni), after that hammered (mushtika), 
then cut into pieces with clips (sandansa) and finally they were 
stamped with punches having symbols (bimba tanka). The punchmg, 
I may say on the basis of my personal observation of the punch-
marked coins, were done with the help of punches that may have 
been heated to redness so that it may make a deep and lasting 
incuse. 
®^ Agarwala, V.S., op cit, p. 272 
^ IV. v. , I I , p. 137. 
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Thaplyal and Srivastava^^ have noted that silver was beaten 
out with hammer into sheets of required thickness. Thereafter, 
slightly more than one centimeter wide strips were cut off from these 
sheets. The strips were further cut into pieces of approximate weight 
(in case of standard silver coins generally 3.3 - 3.5 gm or 51 - 54 
grains). Adjustment of weight was done by clipping one or more 
corner of heavier piece without bothering about the shape. By this 
act it acquired different shape such as, pentagonal, hexagonal, 
heptagonal or even octagonal. Devices were impressed on the 
blanks by separate punches. These punches must have been made 
of hard metal. They further point out, "Often the devices are applied 
irregularly on the surface, and, when punched in large numbers, the 
symbols are at times so placed as interfering with one another or 
even overlapping and giving a look of confused jumble" Earlier 
Smith,^^ as well, held similar views about the technique of the 
minting of punch marked coins. 
This method of punching technique was introduced earlier in 
India, it continued to be used for some time along with the cast and 
dye struck methods, which are technically more advanced. 
Prices: In the literature of the period, mainly Buddhist, we find the 
prices of almost every vendible commodities. In these texts fees. 
'^ Thaplyal, Kiran Kumar and Srivastava, Prashant, 1998, Coins of Ancient 
India, (from Earliest times to c.650 AD), Lucknow, p 34. 
" Smith, V.A., op cit, p 134 
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pensions, fines, loans, price of stored treasures and incomes too 
are stated in terms of number of coins or their fraction We even 
come across the mention of the price of a dead mouse In most of 
the cases prices given are fantastic and fabulous Here only a few 
references given below may be regarded as reflecting to the actual 
market prices of certain commodities 
According to the Vinaya^^ texts, a small quantity of ghee or oil 
could be bought for a karshapana only Meat^" of a chameleon could 
be bought for a kakini or an addha masaka and a fish^^ cost only 
seven masaka A jar^^ of liquor was available for one masaka It is 
further said that a masaka^^ was sufficient for an ordinary wage-
earner to buy a garland, perfume and some strong drink Animals of 
inferior quality were cheap, while, those of superior quality were 
costly A thorough bred horse^^ cost 1,000 karshapana, a donkey^^ 
only eight karshapana and a pair o1 oxen^° twenty-four karshapana 
The prices of different commodities give us enough scope that in 
day-to-day transaction the punch-marked coins and their different 
denominations were used on a large scale 
" I V , pp 248 - 250 
" Jataka V - VI p 346 
^^ Jataka, V II, p 426 
^Jataka, V I, p 350 
^^ Jataka. V III, p 446 
^Jataka. V II, p 306 
^^ Jataka, V Vi, p 343 
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BONE AND IVORY OBJECTS 
In the period under study, besides stone, the bone and ivory 
played an important role in the economic activities of the people 
These objects were used in making different types of tools such as 
awls, needles, pins, comb teeth, weapons like arrow-head and 
ornaments like bangle. But the most common objects were arrow-
heads, points ( having points at one or both end) and styluses 
BONE 
Objects made of animal bones^ have been found restricted to 
smaller objects of daily use, e.g., awls, mirror handle, etc. Narain^ 
explaining the paucity of objects made of animal bones remarks, 
basically bone is a hard substance, forming the skeleton of the 
higher animals. However it is important to note in this regard that 
the fresh bones, filled with blood and marrow were not used for 
making objects because of its breaking in irregular way. Bone is less 
fibrous and more fragile than ivory and splinters easily. The blood 
passages or tubes of bone are larger and of inferior variety. So, the 
use of bone is restricted to the manufacture of smaller things like 
awls, mirror handles, etc. 
^ Dwivedl, V.P., 1976, Indian Ivories, Delhi, p 7 
^ Lala, Aditya Narain, 1974, A study in the Tech 
Making at Chirand and their Probable Uses, patna, p.2 
nique of Neolithic Bone Tools 
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Following are the descriptions of important findings of bone 
objects: 
Arrow-heads: These have been recovered from Ropar^, 
Allahapur'*, Noh^, Taxila^, Raghat'', Kausambi^, Atranjikhera^ and 
Eran^°. The arrow-heads unearthed at Kausambi were designed 
for shafts made of cane, reed etc. Some points of arrow here 
show a black stain probably due to poison or blood. On the basis 
of their shape, they can be divided in five kinds. The first is with 
long point and circular cross-section, the second is socketed and 
the third is with double grooves, while the fourth is bud shaped 
and the last is irregular rectangular in cross-section. At 
Atranjikhera, a bone point inserted with an iron shaft is an 
interesting find of this period. These arrow-heads reported in the 
context of the period under study were not capable of killing a 
human being; so, they might have been used as hunting tools for 
shooting birds and small animals. 
^ Roy. T.N., 1983, The Ganges Civilization, New Delhi, p.234. 
' ibid. 
^ ibid. 
^ Marshall, John, 1951, Taxila, Cambridge, V. l l , p.660. 
^ Singh, B.P., 1985, Life in Ancient Varanasi, Delhi, p.218. 
^ Sharma, G.R., 1960, Tlie Excavations at Kausambi, 1957-59, Al lahabad, p.47, 
pi.39. 
Gaur, R.C., 1983., Excavations at Atranjil<tiera, Delhi, pp.412-420 
'° Indian Archaeology- A Review (Here after lAR only) 1962-63, p.II, pl.XXXVA 
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Bone Points: These bone points are discovered at Atranjikhera^^ 
Prahaladpur^^ Champa^^ sonpur^'', Eran^^.Taxila^^ & Hastinapura^'' 
Most of the bone points recovered at Prahaladpur are sharply 
pointed and some of them are decorated with circle and dot patterns 
These points were probably used as awls or pins. But at Allahapur^^ 
Alamgirpur^^, Ropar^° and Hastinapura these points are described as 
styluses But in the absence of any definite evidence of writing in 
any form the hypothesis of the use of styluses does not hold much 
ground and remains mere conjectural However, it may be pointed 
out that in view of the fact that the terracotta discs, balls etc 
contains deep incisions and sometimes also engravings, these may 
have been done perhaps, with the help of these styluses It may 
further be added that since m the preceding period (pre-600 B C ) 
the styluses were generally crude in making which may suggest that 
they were potters tools, while in the period of our concern the 
styluses seems to have attained some degree of sophistication (as 
" Gaur R C op cit 
" lAR, 1962-63,p 41 
'^ Sinha, B P , 1979, Archaeology and Art of India, Delhi, pp 98-99 
'* lAR, 1956-57, p 19 
'* lAR, 1962-63. p 11, pi XXXVA 
" Marshall, J , op cit 
^^ Ancient India Nos 10 & 11, p 105 
'* Ghosh , A , 1989, An Encyclopaedia of Indian Archaeology, New Delhi, v 2 
pp 14-15 
^^  ibid,p 13 
^° Sharma, Y D , 'Past Patterns in living as unfolded by Excavations at Ropar', 
Laht kala, Nos 1-2,p 121 
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indicated at Atranjil<hera) and hence may now liave tnad its use in 
other purposes, as well. 
Besides the above mentioned objects made' of bone, other 
things such as antimony rods have been recovered from Taxila^^ and 
Allahapur, pendent from Taxila^^ and Atranjikhera^^ The pendants 
unearthed at Taxila are dagger-shaped, while, Atranjikhera specimen 
is a beautifully carved, taurine shaped with the three holes in the 
upper part and two transverse holes in each of the two legs. A fine 
specimen of a bird with sharply pointed beak, flaring tail and pin hole 
like tiny eyes along with socket base in the place of legs to fix a rod 
or stick like thing also reported at Atranjikhera^''. This figure is dark 
brown in colour. Besides the above mentioned objects of 
Atranjikhera has brought to light bangles, socket, games man and 
beads. The evidence of bangles also comes from Hastinapura^^, 
Allahapur^^ and Sardargarh^''. 
IVORY 
The period from c.600 - 320 B.C. is characterised by a high 
watermark in the development of ivory industry as it does for other 
fields of arts and crafts. The different objects made of ivory have 
^^  Marshall, J., op.cit, p. 657 
^^  ibid, p.654. 
" Gaur., R.C., op.cit. p.417 
^' ibid, p.419 
" Roy. T.N., op.cit, p.236. 
'' ibid. 
'' ibid. 
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been reported at Ataranjikhera, Kausambi, Champa, Rupar, Sonpur, 
Vaisali, Ujjain, Prahaladpur etc. These objects consists of plain and 
decorated bangles, combs, hair pins, antimony rods, ear cleaners, 
figurines of human being, arrow-heads, points, needles etc. 
The details of ivory objects found at different sites are given 
below. 
ivory Figure: A unique large female figure of ivory recovered at 
Champa, has no parallel from in India dated to the 6"^ - 5"^  century 
B.C^^. This type of articulated limbs made of wood have been found 
in Egypt and west Asia earlier to this period^^. The figure from 
Champa is blackened, perhaps, due to accidental firing. Its right 
hand and leg are missing. This figure is well proportioned and 
measures 7 inches in length from waist to foot and the length of the 
head is 1.2 inch. This figure has developed breasts, slender waist 
and long arms. The eyes and eye brows have been well delineated, 
the nose is prominent aquiline and fore head is broad, the face is 
oval and there are evidence of holes for fixing the hair or hair wig. 
The figure wears bangles on the left hand and sandal in the feet. 
The excavator has observed that different parts of the body were 
fashioned out of separate ivory pieces and finally 'screwed" 
^^  Sinha, B.P., op.cit., p.146 
'^ ibid 
' It may be noted that in India at this period time to which the ivory figure 
belongs to the system of screw was unknown. In fact, the photograph of the 
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together at proper places The grooves are well marked and 
finished. 
Arrow Heads and Points: Sites such as Taxila^°, Tripuri^V 
Kausambi^^, Sonpur^^, Atranjikhera^'* etc have yielded the evidence 
of arrow-heads and points. The specimens of Taxila belongs to c 
600 B.C. They are roughly sharpened at both ends but those 
reported in 4'^ to 3'^ '^  Century B.C are fine in appearance and may 
be categorized as follows: 
(A) This type has smooth circular point and well defined tang, 
(B) Another has a point similar to above but has a hollow socket 
hole behind for the shaft tenon, and 
(C) The point is trilateral and there is hollow socket hole behind it 
Similarly the finds at Kausambi can be divided in to five kinds 
as in the case of bone arrow-heads. 
Comb: This has been recorded at Ropar^^ and Ujjain^^. The comb at 
Ropar is decorated with incised circle and dot design. The teeth and 
lower portion are missing. The comb had a decorative design of 
circle and dot in the mid portion and the hole nearby. Probably for a 
figure shows that the system of tenon and motice was used by the artists to fix 
the different limbs together at their respective places 
^° Marshall, J , op c/f , p 654 
^^  Dikshit, M G , 1955 , Tripuri-1952, Nagpur p 132 
^^  Sharma , G R , op cit , p 47, pi 39 
" Sinha, B P , op cit, p 146 
^^  Gaur , R C ,op cit , pp 412-415 
^* Sharma, Y D , op cit 
^^ Sinha, B P .op cit 
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convenient grip one of its sides has been rounded. The comb found 
at Ujjain's has, unfortunately, not described. 
Beside the above-mentioned findings, the other important 
things such as hairpins are recorded at Chirand^'', Nagda^^ Ropar^^ 
and Ujjain''°. The specimen from Ropar has the top in bud-shape and 
the pin tapers down to a point. A ear-stud with grooved concentric 
circles, has a small central knob, flaring edge on the frontal side and 
the backside being plain is recovered at Atranjikhera"*^ The die, 
handle and antimony rod made of ivory is reported at Vaisali"^, 
antimony rod, knitting needles, and mirror handle from Ujjain''^ 
antimony rod and cross-shaped bead from Champa'"' and bangles 
from Vaisali''^ and Oriup (Bhagalpur)''®. 
Our ancient literature where on the one hand corroborates to 
the presence of the above archaeological finds in ivory, on the other 
hand, it adds to the repertoire. In early Vinaya texts, it has been 
mentioned that needle-cases'*^, sword handle''* ear cleaner"^ were 
" Pathak , B P N , 1988, Society and Culture in Early Bihar, Patna p 83 
^^  lAR, 1955-56, p 14, pi XXIV B 
^^  Sharma, Y D ,op at 
*° Sinha , B.P , op cit 
"^  Gaur, R.C , op.cit, p 420 
"^ Sinha, 8.P., op.c/f.,p.146. 
*^ Banerjee, N.R., 1965. Iron Age in India, New Delhi, p 201 
"' ibid,p.97. 
*^ Deva, Krishna and Mishra, Vijayakanta, 1961, Vaisali Excavation-1961, 
Vaisali, pp.192-197 
"^ Ghosh , A . op.c//.p.321 
*'' Bhikku Patimokkha, V.86 and Bhikkhuni Patimokkha, IV, 12. 
"^ Satthakandanda, Challuvagga, V,l,12 
*^ Karnamalahanni, Challuvagga, V,lll.7. 
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made of bone, horn and ivory In silavanaga Jataka we have the 
evidence of a separate market of ivory workers at Benaras^°, where 
the ivory workers carried on their industry, rather handicrafts^^ Ivory 
work {dantavanijja) was a well-known industry and ivory workers are 
mentioned among the important artisans {silpaarya) The ivory 
workers made various small objects of diverse form and shape, such 
as bangles, costly carvings, different types of ornaments, handles for 
mirror and mlaymgs of royal chariots" But their further details are 
not reported A sharp saw {kakacha or khara kakacha) is known to 
have been used for shaping the ivory pieces" 
Ivory was obtained either from the dead elephants or the living 
ones^". Arthasastra reports that if any body kills an elephant in the 
forest reserves meant for the supply of elephants the penalty was 
death However, those who brought the tusks of dead elephants were 
duly rewarded^^ The living elephant's tusk was considered worth a 
great deal more than a dead one's^^ This shows that the value of 
tusk of a living elephant is greater than the tusk of dead elephant 
Since the ivory objects were being crafted, the craftsmen may have 
been catering to the demand from the people, as such, it may be 
^° Jataka, I. pp 175-176 
^^ Jataka,. I,p 320,II,p 197 
" Jataka, V p 302-G,37,VI,p 223,0-964 
" Jataka,I,pp 176,320, VI,p 261 
*" Jataka.I.pp 320-321,II,p 197.V,pp 45.49 
^^ Shamasastry, R .U.Kautilya's Arthasastra, Mysore, 1951,p 49 
^^  Jataka,\,p 176 
169 
visualized that this may have given rise to such people who perhaps 
provided the craftsmen with the tusks of elephants dead or alive. 
The Tools and the Technique: The tools and techniques adopted 
by bone and ivory workers during the period under review were 
perhaps more or less the same as they were in the earlier stages of 
development during the Neolithic period. In the Neolithic phase at 
Chirand^'^, the recovery of more or less one hundred fifty bone 
objects helps us to understand the technical process through which 
these objects were made. 
Despite the difference between the material being either bone 
or ivory, objects made of both were carved in the same fashion and 
almost with the same tools. The carved figure of Champa attests to 
the use of chisel and hammer, the exquisitely cut ivory pieces of 
Sonpur, attests to the presence of saw, the holes in pendents of 
Atranjikhera and Taxila attests to the presence of borers. A close 
observation of these objects gives us an idea that the continuance 
of application of these same earlier tools is now with greater 
dexterity, skill and variation. The result of this is clearly visible to us 
in the form of the products becoming much more attractive, durable 
and refined. 
*^ Lala, Aditya Narain, op.c/f,p.13. 
170 
About the preparation of bones for making objects Dwivedi 
observes that after dismembering the bones, the marrow were 
removed by boiling them, probably In soda and calcium, remains of 
which have been found in pots^^. According to him, again, "Then the 
porous surface of the boiled bones was filled with liquid wax to 
provide strength and also to prevent them from absorbing moisture 
It is well known that boiling makes the bones soft and they can be 
cut, hold or bent while still warm.^^" To this Dahiya adds "The 
activities of dismembering the bones and cleaning them for 
removing marrow and particles of flesh were probably carried out by 
a separate section of workers {charmakaras)."^° 
As regard the making of tools of bone Narain observes that 
"Once the desired shape of piece was detached from the original 
bone, it was dressed with stone blade to make rough-out of a tool 
which the craftsman intended to make. It was rubbed against sand 
stone piece to make the surface smooth. Finally, the tool was filed 
down to give regularity to the form and to provide a sharp working 
end. Eyes or holes were made in the tools with the help of bone 
^^  Dwivedi, V.P., op.cit., p.13 
" ibid. 
^° Neelima, Dahiya, 1986, Arts and Crafts in Northern India {from tfie Earliest 
times to c.200 B.C.), Delhi, p. 103. 
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drills of various sizes. The tools were made durable by subjecting 
them to fire, but before it, they were covered with clay."^^ 
In ivory carving, as well, Dwivedi^^ on the analogy of modern 
times suggests that "first the heavy outer bark of the tusk has to be 
removed. The inner portion is then cut to a small section according 
to convenience. While cutting the tusk into small sections, care is 
taken that the pieces are cut in the direction of the grain. The artist 
then draws a sketch of the article proposed to be carved. An ivory 
piece of the required size is then cut from the tusk, after fixing it in a 
vice. The portion of ivory gripped in the vice is wrapped with cloth so 
that the jaws of the vice may not leave any mark on ivory piece, it is 
fixed in clamping device with jaws and then cut by a hand saw. After 
obtaining required piece of tusk, again, it is fixed in clamping device 
and with the help of chisel and hammer (made of wood), a rough 
shape is carved out. Chiselling of ivory requires tactful handling 
because there is the possibility of breakage at every stroke. The 
rough-cut is then smoothened by a file. The carvers again use chisel 
according to need. After removing every minute unwanted particles, 
the beautiful shape emerges. 
The method of carving human figurines in ivory during the 
period under study gives us the idea that artists applied two 
^^  Lala, Aditya Narain, op.cit., pp.3-5. 
" Dwivedi, V.P., op.cit. p.13. 
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types of different techniques Dahiya points out "Either the figure 
was carved out m a single block of ivory or each limb was made 
from a separate piece before screwing them together "^^ It 
appears that the first technique was more common Since there is 
only one example of the second technique, that of, ivory female 
figure from Champa, it may perhaps be suggested that an 
innovation, perhaps on the analogy of some external model, has 
been attempted Thus, the bone and ivory workers of this period 
maoe an intelligent and skilful use of all the available techniques 
such as dismembering, cleaning, cutting, sawing, chisell ing, 
boring, fi l ing, finishing and making design by incision 
The description of various finds in the preceding pages is 
quite convincing that in period under conclusion, artists were 
quite skilful in bone and ivory carvings And if the number of 
objects has anything to do with popularity, ivory was much more 
popular than stone The material was preferred for certain 
categories of objects, such as handles, points, arrow-heads, 
bangles, hairpins, combs, human figurines etc One of the 
reason why the use of ivory was restricted to the production of 
certain kinds of objects, could be that it was perhaps, more 
expensive to procure, and the supply may have been limited One 
thing is certain that due to higher cost involved in it due to 
63 Neelima, Dahiya, op cit 
173 
delicate carvings, ivory was used in making either luxurious 
goods or ordinary objects for people of higher social and 
economic status satisfying their aesthetic sense. 
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STONE OBJECTS 
The working in stone is one of the most important industry 
since the stone age The stone objects recovered during excavations 
and explorations throughout the length and breadth of India 
constitute one of the major sources of our knowledge about the 
development of arts and craft in stone The industry of stone seems 
to have been in a thriving condition during the period of this 
research The excavations have brought to light several types of 
household objects, more important among them are grinding millstone 
of granite (round in shape and made up of two parts), querns, 
mullers, pestles, mortars, balls etc These stone objects and their 
use along with stone ornaments like finger rings are mentioned in 
literature^ relevant to the period Also rmgs made of precious stones 
were reported Agates were used sometimes for bangles as reported 
at Hastmapura^ The few pieces of bangles made of stone were also 
unearthed at Kausambl^ Kumrahar^ Valsall^ and Sonpur^ The 
^ Ja\n, K C. ^27A. Lord Mahavira and his times Delhi p 340 Gopal R 1959 
India of Vedic kalpasutras, Delhi, p 133 
^ Ancient India, Nos 10 and11. p 90 
^ Sharma, G R , 1960, The Excavations at Kausambi, 1957-59, Allahabad p 93 
* Altekar, A S , and V Mishra, 1959, Report on Kumrahar Excavations K P 
Jayaswal Institute, Patna, p 130 
^ Sinha, B P and S R Roy. 1969, Vaisali Excavation. 1958-62, Patna pp 191-
192 
® Sinha, B P and B S Verma, 1977, Sonpur Excavations (1956 and 1959-62), 
Patna, p 113 
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evidence of the incidence of ornaments made of precious stones 
being less gives us the idea that probably they were used sparingly. 
Interestingly whatever objects and ornaments used, were found in 
large quantities; however, very little evidence of unfinished objects 
has led Thakur to remark that there was the "lack of local 
manufacturing activities"^. 
The objects of stone like querns, mullers, pestles, and mortars 
are mainly associated with the treatment and preparation of plant 
foods as kitchen equipment. The first appear with the food 
producing or Neolithic-Chalcolithic stage in the archaeological 
record and still continue to be used in the region of rural areas 
unaffected by modern technology. The most common rocks 
employed in the making of these artifacts are basalt, dolerite, 
granite, quartzite, sandstone, and schist^. As regards the technique 
employed in shaping the blocks of raw material, Ghosh^ suggested 
that two methods namely flaking and pecking were common. 
Querns: Studies on querns from early historical sites did not receive 
the attention of scholars until a paper published in Antiquity by 
Curwen^° in 1937. Quern dating back to 8000 B.C. have been found 
^ Thakur, V.K., 1981, Urbanization in Ancient India, New Delhi, p 118 
^ Ghosh. A., (ed.), 1989, An Encyclopaedia of Indian Arctiaeology. ICHR, New 
Delhi, V . i , p.184. 
' ibid 
'° Curwen, E.G., 'Querns', Antiquity, Vol. XI, 1937 
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earl iest at Sarai Nahar Rai^^ (Pratapgarh) They were possibly used 
to grind wild grains. The querns are made of stone of large blocks 
and used to grind grains of various types, such as wheat, pulses of 
various kinds etc. On the basis of their shapes they are div ided into 
three types. However, pertaining to the period 600 - 320 B C only 
two types* have been found. They are as follows-
(i) Saddle Querns 
(ii) Legged Querns 
(i) Sadd le Querns : The type occurs first in Neol i thic phase and 
cont inues through Chalcoli thic to the period under research The 
saddle querns are unearthed at Jaderua (Gwalior^^) and Champa 
(Bihar). They are made of large blocks of stone, which became 
hollow in the middle because of continuous use. Banerjee^^ view is 
that the saddle querns were used more for crushing grains The 
saddle querns with flat surface are also known to us, about which 
he^"* suggested that they have been used for gr inding herbs and 
spices. But Dhaval ikar '^ differs with the suggest ion that such type of 
" Habib, Irfan, 2001, Pre History, New Delhi, p 45 
The third is rotary querns about which Childe would ascribe the introduction of 
this type in the Indian sub-conlment to the early centuries of Christian era 
Rotary querns first appeared at Taxila dated 100 B C - 50 A D 
'^ MR, 1971-72,p 29 
^^  Benerjee, K.D., 1957, 'Querns and Anvils from the Narmada Valley', Bulletin 
of Daccan Collage Research Institute (BDCRI), Baroadra, vol 18,p 10 
'* Ibid 
^^ Dhavalikar, M.K., 1999, Historical Archaeology of India, New Delhi,p 172 
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difference however is not valid because tine flat ones can become 
saddle querns after long use. This observation by Dhavalikar 
appears to be reasonable. 
(ii) Legged Querns: In this type of quern the base is provided 
with four short legs at equal distance, in the form of short conical 
stumps. These short legs, which were, presumably, embedded in 
the floor in order to prevent it from displacement and ti l t ing. This 
tradition is still alive and in Haryana, ukhala, the term used in 
local dialect. The type begins to appear from 400 B.C. and marks 
a distinct development from the preceding one. The upper portion 
and sides show the better preparation. The working surface is 
either slightly flat or concave. As regards the shape Ghosh 
observes, "they are elongated with straight sides and straight and 
rounded ends"^^. 
This type appears to be most commonly associated with the 
period un"der study, at Nadner^'' and Taxila^®. The Taxila, querns 
have the ends, as well as, the sides ornamented with incised 
decoration and include also the symbols such as swastika and 
triratna. The details of Nadner specimens are not available. 
®^ Ghosh, A., op. cit., p. 85. 
^' MR, 1986-87, pp.56 & 57 
*^ Ghosh, A., op. cit. 
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Muller; Mullers are the elongated objects made suitable for grinding 
operations on querns with a flat working surface.- They appear to 
have been shaped through the technique of flaking and chipping. 
But in some cases river pebbles and nodules are used without any 
preparation. The mullers are of various shapes such as oblong, 
rectangular, oval, hexagonal or circular. Mullers have been found at 
Atranjikhera^^, Daulatpur^° and Jaderua. Muller from Atranjikhera is 
3.2 cm. in height. They are of brownish sandstone and hexagonal in 
shape. Depression occurs on both the working surfaces because of 
their continuous use. 
Mortar: Mortar is a stone block with a central depression as 
receptacle for the material, mainly grains, to be pounded or crushed 
with a pestle. In west Asia^\ mortar and pestle have been found 
dated to pre. 9000 B.C. They are generally squarish in plan and are 
of different sizes. Their use has been suggested by Dhavalikar to 
polish the grains like jawar (mize), bajra (millet) and to this, on the 
analogy of the present days, wheat may also be added for this the 
grains were made wet with water. Fmally, then pounding it with the 
help of stone pestle called musala in vernacular. For the above-
mentioned purpose the mortar is today made of wood is still in use 
^^  Gaur, R.C., 1983, Excavations at Atranjikhera. Delhi, pp 410-412 
^° Tripathi, V., 1976, The PGW, An Iron Age culture of Northern India, Delhi, 
pp.12, 29, 34 & 112. 
^ Habib, Irfan, op. cit. 
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in rural areas of India. In the present time grains are pounded in this 
mortar by one or more persons with the help of long wooden pestles. 
Mortar has been reported from Ujjain^^. 
Pestle: Like muller this object is also used for pounding. These 
pestles are elongated round block of coarse-grained rock^^ and the 
one end, is used as working side*. Their working end shows clear 
traces of battering, which goes to show that they were used for 
pounding. Their size generally measures about 20 cm in length, 4 to 
5 cm in diameter and in shape they are cylindrical with featureless 
or tapering ends. These pestles have been recovered in excavations 
at Atranjikhera, Bateshwar^", Champa^^, Chirand^^, Nadner etc. 
Pestles from Atranjikhera are made of red and grey sandstone. One 
specimen, however, has smooth flat working surface. The top being 
roughly convex and the side rounded. 
Technique: The basic tools and techniques employed by the people 
in the period under study are not fundamentally different from the 
methods used in the preceding ages. But in the able and dexterous 
hands of craftsman they achieved more refmement and perfection. 
" Ghosh. A., op.cit, p.144. 
" ibid. pp. 185-186. 
* Now in most part of India pestles made of wood are in use fike mortars and 
both their side use as a working portion. 
^^  lAR, 1974-75,pp. 42-43 
" Sinha, B.P., 1979, Archaeology and Art of India, Delhi, p.97. 
^^  lAR. 1968-69, pp.5-6. 
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Dahiya^^ in the context of Harappa mentioned different tools made 
of stone to shape various objects made of it. The tool kit of 
craftsmen in stone consisted of hammer, chisel, engraver, borer or 
drill, burnishers or rubber, polisher, anvil etc. But here in the period 
under study, it is also very likely that some of his tools made 
originally of stone may have been replaced by iron tools, such as 
the chisel, borer etc. The manufacturing process of stone tools 
generally involved two stages, i.e., shaping or manufacturing the 
tool and smoothening and beautifying it. After making rough out of 
the tool, the unwanted parts were carefully eliminated through 
further chiseling. When the craftsman had fashioned the shape to 
his satisfaction, the tools were subjected to grinding, rubbing and 
burnishing. 
The objects made of stone such as quern, muller, mortar and 
pestle came into existence as soon as people came to know about 
the agricultural products. All these objects are the part of kitchen 
utensils. These above mentioned objects are used even to this day 
with little modification in their shape and size. 
^^  Neelima, Dahiya, 1986, Arts and Crafts in Northern India (from Earliest times 
to c. 200 B.C.), Delhi, p. 34. 
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TERRACOTTA 
From the earliest times people used terracottas* as the most 
popular medium of artistic expression. Its continuity can, however, 
be followed right up to the present days. Clay as a medium for the 
purpose of art seems to have originated in the malleable nature of 
it, as it easily can be twisted and squeezed with fingers On 
account of its extreme cheapness and easy availability of clay 
people started preparing household utensils, objects of worship, 
goods for domestic decoration and toys for children. Objects made 
of metals and stones are rare. The reason seems mainly to be that 
these materials being hard, demanded exceptional skill labour and 
patience on the part of ancient craftsmen. The plasticity of clay 
offered excellent opportunities to the ancient potters for 
experimenting in a variety of human and animal figurines. 
The location of main centres of terracotta art in India was its 
northern part as evident from excavations. The art of making objects 
of clay did'not flourish in the southern region because of the non-
availability of fine clay. The rivers in these areas run through deep 
gorges and consequently do not bring or deposit fine silt on their 
* Technically, baked clay figurines are known as terracotta. The word being denved from French, 
means the figure of clay. 
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banks Even in the Deccan, clay of good quality was not available 
Therefore, m some areas artists had to work in Kaolin^ North India in 
general and Ganga-Yamuna doab in particular seems to serve as the 
area of concentration of this terracotta art The soft clay of Ganga-
Yamuna doab immortalised the plastic art of this region Mathura, 
Kausambhi, Bhita, Rajghat, Achichchatra, Atranjikhera, Jakhera in 
the Doab region and even beyond that Buxar, Pataliputra, were the 
chief production centres of terracotta art 
The terracotta objects here in the North comprise mainly 
animal and human figures, toys of various kinds, such as, rattles, 
whistles, carts and chariots and also figures of gods and goddess 
and other related cult objects^ About the toys during the time of Lord 
Buddha and Lord Mahavira, we get some mentions in literary sources 
In the Bhaddasala Jataka^, reference is found to princes receiving 
presents of elephants, horses and other toys from their maternal 
grand father There are little doubt that the large numbers of figurines 
were toys for children Other Buddhist literature'' shows potters were 
manufacturing various kinds of figurines and selling them in the 
market Kashyapa Samhita^, a medical treatise of the 3"^ century A D 
' Dhavalikar, M K 1977, Masterpieces of Indian Terracottas, Bombay, p 2 
^ Ibid 
^ Jataka No 465 
" Maajjhima Nikaya, I, 38, 3 13 II, 6 0 20, Jataka, Vol Vi, p 12 
^ Shah, \JP 'A Reference to toys in Kashyapa samhita", Journal of M S University of Baroda 
Vol V, No 1, (1956), pp 1-5 
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refers to various kinds of toys, such as, birds, boats, animals, 
chariots, vehicles etc. These, it says should be given to the children 
of different age groups. Another text Naradiya Samhita^ of the same 
period informs us about the method of preparing objects of clay It 
prescribes that clay required for figures should be collected from the 
banks of rivers, thin and dry cloth should be used to remove the 
rough pieces of clay and get fine quality of dust clay. It should be 
mixed with metal powder, sand, sugar and finally with adequate 
quantity of water. 
For historians, these terracottas throw invaluable light on 
material and cultural life of people of the period. Unfortunately they 
have not been tapped properly as source of history writings Even 
Roy'' who has written much about the archaeological remains and 
their interpretation during the period under our scrutiny has not 
given due importance to these terracotta finds. Coomaraswamy^ was 
the first scholar who wrote about it. He was followed by Agarwal^, 
* Joshi, N P 'Vaishnava iconography in the Naradiya Samhita". Bulletin of Museums and 
Archeology in U. P. Nos 11-12. (1937), p8 
^ Roy, T.N 1983., The Ganges Civilisation, New Delhi and 1986, A study of Northern Black 
Polished Ware Culture, An Iron Age in India. New Delhi 
° Coomaraswamy, A K "Bulletin of the Museum of Fine Arts" No. 152, December, 1927, pp 90-
91, Archaic Indian Terracottas, year book for an Ethnographic Art, Leipzig, 1920, pp 6-38. 
^ Agarwal, V.S. 'Mathura Tenacottas", Journal of the U.P,' Historical society, vol.IX, PI 638, 
1936, "Rajghat Terracottas', Journal of the U.P. Historical society, vol.XIII, 1941, pp 1-8, "Indian 
Arf, 1965, Varanasi. 
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Gordon^", Stella Kramrisch^V Johston^^ Kala^\ Das Gupta' ' , 
Dhavalikar^^ and Pratiba^^. On the basis of the find in excavation 
these terracotta figures can be broadly divided into two types, viz , 
animal and human. 
ANIMAL FIGURINES 
After the downfall of the Harappan civilization till the 
beginning of 600 B.C. there was one animal, the bull which seems 
to have gained favour among the potters of the time. Perhaps for 
two main reasons; (a) religious and (b) economic. It is generally 
considered that bull was worship from Harappan times and from 
Vedic literature we have definite evidence that its utility in 
agricultural process had been fully realized. However, during the 
period of our study appears to be a spurt in the representation of 
animal figures. In addition to the figure of bull excavators have 
brought to light the figures of elephants, dogs, rams, snakes and 
horses are frequently reported from the excavations. 
'° Gordon, D H , "The Mother goddess of Gandhara", Antiquity, March, 1937, pp-74-76, "Early 
Indian terracotta". Journal of Indian society of Oriental Art, vol XI, 1943, pp 136-195 
" Stella Kramnsch, 'Early Indian Terracotta", Journal of Indian society of Onental Art, vol Vlll, 
1939, pp 89-110, and vol X, 1942, pp. 94-102. 
'^  Johnston, E.H , 1944, A Terracotta figure of Oxford. Oxford 
'^ Kala, S 0 , 1950, Terracotta Figurines from Kausambi, Allahabad 
'* Das Gupta, CO., 1961, Origin and Evolution of Indian day Sculpture, Calcutta 
^^  Dhavalikar. M.K , 1977, Masterpieces of Indian Terracottas, Bombay 
'^ Prakash, Pratiba , 1985, Terracotta Animal Figunnes in the Ganga-Yamuna valley, (600 B C to 
600AD), Delhi 
185 
Bul l : The figures of bull have been unearthed from Atranjikhera, 
Singh Bhagwanpur (Rupnagar, Punjab)^'' Rajghat, Hastinapura, 
Bateshwar and Alamgirpur. Though the figures of bulls preceding 
600 B.C. had the ears and nostrils indicated by simple depression. 
Sometimes they have shown covered by garment around the neck, 
but the humped bull, recovered at Rajghat, has the eye and the 
nostrils indicated by depression made at appropriate places. 
Transverse holes were made in the lower part of the legs for the 
fixing of axles and wheel. 
Elephant: Representation of elephants in terracotta appears as a 
new feature of this period. Before the period of 600 B C no 
terracotta representation of elephant's have been recorded in 
excavation. However here it may be pointed out that during the 
Harappan time the use of elephant seems to have been well known 
as can be determined from its representation in the form of 
ingraving on steatite seals. The elephant figures have been 
unearthed from Rajghat^^, Prahaladpur^^, Mathura^°, Kausambi^V 
" M R . 1980-81, p.49 
' ' Ibid. P 63, 
' ' Narain. A.K. and Roy, T.N., 1983, The Excavations at Prahaiadpur, p.21.Pi. Vlll, Nos 9-10 
^° Joshi, M.C. and Margbandhu, C, "Some Terracotta from excavation at Mathura-A study". 
Journal of Indian Society of Oriental Art, New Series, vol. VII, P. 16-31, pi., XII. 
" Sharma, G.R., i 
No. 74., pp. 1-45. 
^' r , . ., Excavation at Kausambi, 1949-50, Memoirs of Archaeological survey of India, 
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Bhita , Bateshwar (Agra) , Buxar and Atranjikhera etc These 
figures show a simple workmanship and probably it may be regarded 
as a continuation of the preceding tradition. Figures of elephant are 
shown with fat legs, the eyes were indicated by incised circles or 
small pellet and occasionally by round clay in applique Big ears and 
the head portions are made by clay projection The figures are 
generally heavy and solid. At Rajghat, Bhita and Taxila^^, elephants 
figures were shown with rider It is interesting to note that elephant 
figures have been reported mostly from the middle Gangetic basin 
(Allahabad to Rajmahal) during this period. The painted design 
consisting of vertical and horizontal multiple strokes on the 
forehead, neck, ears, trunk and legs 
Horse: Next to the bull may be considered the representation of 
horse on the basis of the statistical figure available from the 
Atranjikhera excavation They have been documented from 
Kausambi, Bateshwar, Atranjikhera, Bhita, Daulatpur 
(Kurukshetra)^^, Prahaladpur and Vaisali^^. These particular figures 
are identified as horse because of their thick neck and elongated 
^^  Marshall, J , Excavations at Bhita, Archaeological Survey of India, Annual Report, 1911-12 pp 
71-80 
" Indian Archaeology A Review (Henceforth lAR only) 1975-76, pp 42-43 
^* lAR, 1960-61, p 5 
^^  Gaur, R C, 1983, Excavations at Atrajikhera, Delhi, pp 366-383 
^^  Marshall, J.,1951, Taxila, vol II, Cambridge, pi IIA, Fig 2 
" lAR, 1977-78, p 23 
^^  MR. 1959-60, pp 14-16, 1960-61, p 6, 1958-59. p 12 
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mouth. Their representation is not always realistic. The horse 
figurines recovered at Hastinapura^^ and Atranjikhera were crudely 
modelled and do not show any craftmanship. In the middle Gangetic 
Valley, however, some of the examples in red fabric, show incised 
stroke on the body of the animal. This type of treatment was 
common during this period^°. 
Cobra (Naga): In pre-600 B.C. deposits, representation of snakes in 
terracotta has not been reported. During the period under scrutiny 
they have been reported from a number of sites such as Kausambi^\ 
Rajghat"^^, Vaisali^^ and Champa. These figures of Naga, too, were 
more popular in mid Ganga Valley comprising eastern U.P. and 
Bihar. A common form of representation consists of a raised hood 
and a human body with circlets and horizontal incised lines over the 
front side. The figure recovered at Champa is in the form of a snake 
god. According to Sinha it has "the remaining portion, including legs, 
represents abstraction of human figure". ^^  
Ram: Ram figurines are mostly identified by their curved horns. 
These horns bear incised lines. Sometimes these lines extend up to 
^ Ancient India, Nos. 10 and II, p.86, pl.XLII. 
^ Prakash, Pratiba., op.cit, p.64. 
^' Sharma, G.R, op.cit. p.45. 
^^  Narain A.K.and Roy, TN, op.cit, pi. VII B, Fig.2 
" Sinha, B.P and Roy, S.R. 1969, Vaisali Excavations, Patna, p.33, PI.No. VII, fig. 3-5. 
^ Sinha B.P, 1979, Archaeology and Art in India, Delhi, p. 148. 
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the shoulder and the waist, as from Vaisah'. The eyes are made with 
the help of round clay in applique. Figures of this animal have been 
reported from Prahaladpur, Vaisali, Buxar^^ and Sonpur^^. Ram 
appears to have become a popular domestic animal Jn the central 
Ganga-Yamuna Valley. 
Dog: Figures presumably of dogs are recovered from various sites 
of Ganga-Yamuna Valley. No particular feature can be described for 
these figures. A clay figure with plain, small mouth and four legs 
which is shaped by the help of fingers and raised portion has been 
identified as dog. It used to be roughly modelled. Their eyes are 
represented by circlets and ears are shown in upward projection It 
is not always easy to distinguish the figure of a dog from that of 
bull, stag or deer. The sites of Kausambi and Vaisali have yielded a 
large number of the figures. 
Deer and Stag: The figures of stags and deers, beer the marks of 
circlets and incised horizontal grooves over their body. The .front 
and the hind legs carry marks of vertical and oblique grooves. 
Sometimes a transverse hole across the nose is also seen. The 
figures of these animals are recovered at Mathura^^ Sravast|•^^ 
^^  lAR, 1963-64,pp.8-9 
^^ lAR. 1960-61, p. 5. 
" lAR, 1954-55, pp.15-16, Joshi, M.C and Margbandhu, C, op.cit. 
^^Sinha., K.K. 1967, Excavations at Sravasd-1959, Varanasi, pp.55-58. 
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Rajghat and Kausambi. At Sravasti only the head fragment of a stag 
with beaked face is reported. The eyes are indicated by a hole. 
The modelling of deers and stags by artists of the time though 
may not suggest domestication of these animals, nevertheless, it 
may be pointed out that these animals may have been in abundance 
in and around the settlements to fascinate the artists. 
Bird: This figure is very common in the entire Gangetic Valley Like 
other animal figures bird figurines are generally hand made and soh'd 
Sometimes it is represented as a rattle. Bird figures have been 
reported from Mathura, Rajghat, Vaisali, Noh^^ and Allahapur''° At 
Vaisali the spread wings are indicated by a vertical row of punched 
circlets. Three kinds of bird figurines are reported at Rajghat in the 
period under discussion. These are as follows: (1) with spread plume. 
Probably it is a figure of dove, (2) a figure of sitting bird, probably a 
parrot and (3) figures which are very much similar to Vaisali figures. 
HUMAN FIGURINES 
The first human figurine that of a female of the subcontinent 
has been found in the settlements of the agricultural communities of 
Zhob, Quetta and Kulli in Baluchistan''^ But the first figurine of a 
^^  Roy, T.N.. 1986, op.cit, p.134. 
'° ibid 
*^ Ghosh, A .(ed.), 1989, An Encyclopaedia of India Archaeology. ICHR,V.I, New Delhi, p 339 
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male appeared at the Indus Valley period"^. However, in the nanals 
of terracotta art majority of these figurines belong to the female 
group. These female figurines are generally associated with the cult 
of mother goddess. 
An interesting female figurine found at Buxar is shown seated 
on a stool like object with the two legs flattened. The figurine holds 
a child in her left arm and the left leg of the child appears to be 
separately modelled and affixed. The nose is formed by low pinched 
up clay and the mouth is indicated by a slit. The mother is wearing 
wheel-shaped ear rings'*^. More or less same type of female figure 
is recovered at Masaon (Ghazipur). The Rajghat figure of a female 
is red in colour and characterised by broad hips and thighs, a girdle 
decorated with a row of punched circlet design is in applique. The 
head, right leg and the arms are broken'''*. The Mathura figure of a 
female is hand modelled and bears a dark grey slip as that of the 
plain grey were of the period. Their facial features such as the eyes 
and the mouth are indicated by incisions. The figure wears a very 
complex headdress with round roundels"^. At Mahabirghat (Patna) a 
male figurine with legs shown in vertical lines and arms represented 
'' ibid. 
*^ Verma, Nisha, 1986, The Terracotta of Bihar, Delhi, p.44 
"" Roy, T.N., 1983, The Ganges Civilization, Delhi, p.227. 
^^  Dhavaiikar, M.K.. 1999, Historical Archaeology of India, New Delhi, p. 178. 
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without the indication of elbows was recovered''^. Beside these 
above mentioned places the human figurines are reported to us from 
Taradih, Khokhrakot, Narhan and Bateshwar but their details are not 
available. 
Ornaments such as bangles and ear studs are usually shown 
on the bodies of figurines recovered in excavations pertaining to our 
period of research; but besides these objects such as amulets and 
pendants of terracotta have also been recovered from the 
excavation and though they are not shown on the body of the 
figurines very clearly, yet we may surmised that these were the 
ornaments worn by the people of the time. The figurines so far 
recovered from the excavations though mostly fragments do not 
seems to show the dress worn by the people of the time as is 
attested by literary mentions and also the presence of cotton 
cultivation and spinning wheels in the excavated materials of the 
period of our concern. This is, indeed, surprising. Though the 
absence of dress on the body of the figurines may not be definitely 
explained, nevertheless, it is possible, particularly in the light of the 
fact that the available figurines are usually crude showing lack of 
skill in the artist at work, that the artists were yet to develop their 
skill for more intricate representation. 
*^ Verma, Nisha. op. cit. 
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Technique: From the point of view of modelling it is noticeable that 
during 600-320 B.C. all terracotta animals and human figurines were 
hand modelled. Use of mould has so far not been reported from any 
sites belonging to this period. In this respect the technique is nearly 
the same as in the preceding period. These are simple modellings 
and the products are not so good. The techniques'''' used include: 
(i) Pinching (for making nose, ear and head). 
(ii) Stamping (for showing eyes, breasts and naval portion circles 
were stamped), 
(iii) Cuts (mouth was made by deep horizontal cut), 
(iv) Incision (for showing fingers and hair). 
A single lump of clay was used to fashion the figurines The 
artist appears to be giving broad expression to his idea of making 
a human form. He does not show much concern for the anatomical 
details. Exactness is therefore totally wanting In general, they 
looked like play things for children. There can however be no 
doubt that the period of our concern shows an overall 
improvement as compared to the proceeding period m the making 
of terracotta objects. It is unfortunate that most of the 
archaeological reports have not been published with the much 
desired evolutionary or developmental stages clearly marked out. 
"*^  Verma, Nisha., op.cit. 
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The descriptions, whatever available, are at best sketchy. This 
limits one's study in respect of delineating the changes in material 
life of the people over a span of time. 
The animal figurines reported during the period under 
discussion were possibly used as toys" as were the balls and toy 
carts described in the Jatakas^^. These animal figures do not 
seems to be related to religion of the period as pointed out by 
Chattopadhyay''^. The same figures^" of bull, elephant, horse, 
deer etc depicted on the earliest metal coins of India, known as 
punch marked coins, in c. 600 B.C. Their earliest hoards come to 
us from eastern UP & Bihar^V Interestingly enough this is the 
same region where the above-mentioned animals were popular in 
terracotta art. This coincidence is probably because it may have 
caught the fancy of the artist or the coin minters due to their utility 
in day to day life of the people. 
But the figure of naga serpent in the category of animal 
figurines showed some religious significance. Some of naga 
Figures in which the lower portion were of human beings may 
"^ Jataka, vol.lV, No.444, p.19, vol.V., No.525, p.102, vol. Vl, No 538, p. 4 and 9, No. 547, p.284. 
"^ Chattopadhyay, Bhaskar., 1977, Coins and Icons, A study of Myths and Symbols in India 
Numismatic Art, Calcutta, pp. 11, 14, 15, 20, 24, 38, 40, 43-45,257-
259,(bull),20,38,40,44,54,255(horse)15,20,38,39,40,249-251,257-259. (Elephant). 
^° Gupta, P.L. and Hardekar, T.R., 1985, Ancient Indian Silver Punchmarked coins of the 
Magadhan Maurya Karshapana series, URNS, Nasik, pp. 39-83. 
*' Sharma, R.S., 1980, Ancient India. NCERT New Delhi, p.80 
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have its bearing on religion. In Buddhist text it has been reported 
that there was a separate island of naga serpents and they were 
worshipped by the people with milk, rice, fish, nneat and strong 
drink.^^ Dhavalikar identified these female naga figures as 
snake-goddess Manasa.^^ Even in present times, barren women 
in Maharashtra worship cobras or nagas on the day of naga 
panchami every year in Sangali district at Shirale.^"* It is quite 
likely that in that remote period of time the same cult may have 
been in practice. 
The human figurines were mostly related with figures of 
religious cult. About the female figurines scholars^^ generally 
agree to their identification as mother goddess, called Aditi, 
Prithvi and so on as names of mother earth. They were probably 
connected with the magical rites performed to preserve the 
fertil ity of soil. Women are even today associated with these 
rituals, because their child bearing capacity is compared to the 
food producing potential of the mother earth. 
" Jataka, vol.1, p.290; vol. V.pp. 46, 67, 84-89,184 (Nagadipa) vol.1, p.311 (worship) 
" Dhavalikar, M.K., 1977, op. cit, p.18. 
'' ibid. 
^^ ibid., p.17., Stella kranirisch, op.cit. 
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TERRACOTTA DISC 
Terracotta disc, a common object is generally reported in the 
excavations from sites of the upper and the middle Ganga valley in, 
both, pre and post c.600 B.C. But unfortunately they have not 
received the attention for which they really deserved. They are 
casually described in the reports of excavations along with other 
minor and major objects. 
Amongst the objects of terracotta these discs are 
comparatively abundant. They are flat circular usually well fired clay 
objects. Unlike discs of pottery these terracotta discs are specially 
made to a purpose and decorated by maKing incised designs on both 
surfaces. They have been unearthed in large numbers from the sites 
such as Allahpur^^ Atranjikhera^^ (Plate No.7), Ayodhya^^ 
Bateshwara^^, Hastinapura^°, Jajmau^\ Masaon^^ Noh^^ 
Prahaladpur^'', Rajghat^^, Sravasti^^, Ujjain®^ etc. As we can see 
that they are fairly common in parts of Rajasthan, Madhya Pradesh, 
^^  lAR, 1970-71, p.41. 
^^  Gaur, R.C. 1983, Excavations at Atranjikhera, Delhi, pp. 386-392.. 
^^  lAR, 1969-70, p.40. 
^^  MR, 1975-76, p.43. 
®° Ancient India, Nos. 10 & 11, 1954 and 1955, p. 88, pi XLVI, Nos. 1 & 9. 
^^  lAR, 1976-77, p.54. 
" lAR, 1965-66, p.51. 
" M R , 1971-72, p.42. 
" MR, 1962-63, p.41. 
" MR, 1968-69, p.41. 
" Sinha, K.K.. 1967, Excavations at Sravasti, 1959, Varanasi, pp. 58-59. 
" MR, 1955-56, p. 19. 
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Haryana and even Thapli in the remote part of the Himalayan region 
But significantly enough they are totally absent in the lower 
Gangetic Valley^^ 
Generally these discs are of medium to fine fabric and in 
colour they are red, grey and black. Most of them are well baked but 
some of them are having the signs of ill firing According to Roy the 
technique of manufacturing suggested it was very simple "Clay 
intended for modelling must have been got rid of air bubbles etc and 
made homogenous throughout by wedding* and slapping" ^^  Further, 
he writes "after this they were allowed to dry sufficiently enough to 
with stand pressure of the hand and the modelling tools without 
causing any damage or deformation in their shapes" ''° After that 
these discs were decorated with some pointed tools like bone points 
and finally they were baked in fire 
These discs can be divided into two groups on the basis of 
their appearance. 
i. Plain disc 
ii. Discs having decoration and symbols 
®^  Roy, T N , 1983, The Ganges Civilisation. New Delhi, p 240 
The word appears to be a clerical error for weeding 
^^  Roy, T N , 1986, A study of Northern Black polished Ware Culture, An Iron Age Culture of 
India, New Delhi, p 174 
'° Ibid 
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The first was quite rare, out of 603 discs in pre c.600 BC at 
Jakhera' ' \ only six were found plain and in the post. c.600 BC, 12 
out of 670' were found undecorated. 
The second group of discs were decorated with design all 
round the edge. These designs consists of incised nail pattern, 
conventional depiction of sun symbol, arrow, rope impression, star, 
antelope like design, fish and swastik etc. The design appears to be 
made random all over the surface. 
Gaur^^ suggested that the idea of punch marked coin 
appearing first in metal in c. 600 B.C..were perhaps derived from 
these decorated discs. Srivastava''^ goes one step further and 
suggests that it is quite possible that these discs were used as 
medium of exchange in the form of non-metallic coins or as token 
currency. To support his argument he further says that punch 
marked coins may have been derived from the long tradition of this 
discs having various type of symbols on them. 
Roy''", on the basis of the weight, diameter and thickness 
(Table No. 12) of discs from Prahaladpur suggested that the discs 
show that they might have been used as weights 
^^  Srivastava, O.P." Terracota discs from Jakhera", paper read at Indian History Congress, 
Calcutta 2000, see the volume of Indian History Congress, Dept. of History, AMU, Aligarh, p. 438 
* Apart from Terracotta, discs of bones, ivory, chert and semi precious stone 
have also been found in excavation though small in numbers. 
" Gaur, R.C. op. cit. p. 388. 
" Srivastava, O.P. op. cit. pp. 440-442. 
^^ Roy, T.N.. 1983, op.cit, pp. 241-242. 
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TERRACOTTA DISCS REPORTED FROM RAJGHAT 
1 - from c 800-600 B C 
Weight in gm 
37 508 
31.368 
9 710 
II - From c 600-400 B C 
93.650 
45 270 
42 912 
42 200 
41 310 
40 370 
36 370 
26 515 
25 605 
20 760 
18 366 
16 562 
13 106 
11.900 
10 569 
(lii) Post c 400 B.C. 
69.719 
50 769 
39 705 
3 700 
Diameter in mm 
46 
47 
33 
69 
47 
48 
49 
49 
50 
49 
45 
41 
42 
39 
37 
32 
33 
34 
53 5 
53 0 
46 0 
23 0 1 
1 
Thickness in mm 
12 50 
13 00 
6 00 
14 50 
14 00 
13 00 
13 00 
12 50 
9 00 
12 00 
10 00 1 
12 00 
9 00 
8 50 
10 00 
18 00 ! 
8 00 
7 00 j 
1 
17 00 
12 50 ' 
12 25 
5 00 1 
Table No. 12 
Courtesy; Roy. T.N., 1983, The Ganges Civilization, New Delhi, pp 240-241 
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However, Roy's conjecture appears to be far fetched. The 
chart presented by him showing the diameter, thickness and weight 
of the terracotta discs do not seem to conform to a fixed ratio for 
their gradations if they had to be really used as weights by the 
people of the time. It appears that the series of weight in decimal 
variation shown in the chart are merely because these objects, 
being hand made, are large in quantity. 
Lal'^^ is probably more accurate in his observation about these 
clay objects that they were evidently meant to be used as gaming 
counters. As these terracotta discs compared to pottery discs were 
more sophisticated. Indeed, these are still used by children as 
gaming counters in rural areas. These terracotta discs were infact 
neither weights nor non-metallic coins nor token currency. 
Other Terracotta Objects: Besides the above mentioned objects 
several other objects made of terracotta have also been reported. 
Terracotta bangles come from Ropar^^, Allahapur'''', Atranjikhera''^, 
and Hastinapura''^. Ear ornaments, in the form of disc were obtained 
from Rajghat^°. At Atranjikhera®\ terracotta bangles appear for the 
first time in c. 600 B.C and becomes popular in later phase as is 
'^ Ancient India, Nos. 10 & 11, 1954 & 1955, p. 88. 
" lAR, 1953-54, p4, 1954-55, p.9. 
" MR, 1970-71. 
^^  Gaur, R.C., op.cit, p.376. 
®^ Ancient India, Nos. 10 and 11, p.90. 
^° Singh, B.P.. 1985, Life in Ancient Varanasi, Delhi, p. 132. 
*^  Gaur, R.C., op.cit, p.377. 
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evident from their prolific finds. Their diameter vary from 3.7 to 6.4 
cms. During the same period well decorated terracotta wheels with 
impressed designs are also known to us from Atranjikhera. The 
decoration includes spokes, circlets and floral motifs. 
Other objects of terracotta belonging to this period include 
beads, games man, rattles, pestles and querns. The pestles and 
querns, studded with small stone chip (mosaic) on the working 
surface, have been recovered from Atranjikhera^^. Though the 
pestles were generally of cylindrical shape but the fragmentary 
quern pieces do not give any specific idea of their shape and size. 
Therefore, the above discussion about different objects of terracotta 
offers us invaluable material for the study of different facets of life 
of the period under our study. This art of making these objects are 
quite distinct from stone sculpture and copper, both, in form and 
character. This art may be considered as the best representation of 
popular life and mind, and of the changing moods and modes. They 
in all likelihood served, both, the religious and secular ends of the 
contemporary society. Some of these figurines must have been 
worshipped as household deities, some were votaries or votive 
offerings, some may have had purely decorative value while a large 
number of them were possibly play objects for children. 
*^ ibid, p.379 
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POTS AND PANS 
The idea of pottery^ probably emerged from man's need to 
store, truck and barter. In the first instance, a hallow stone or skull 
bone might have served their needs. But as we know that the human 
being's desire never comes to an end. The people might have found 
the objects available in nature inadequate to meet their 
requirements. Then by some stroke of chance, it would have struck 
his inquisitive mind to use clay, which is abundantly available, soft, 
flexible and easy to handle. Containers of desired shape and size 
made out of the clay were then sun-dried. But the problem of making 
these pots waterproof and hard, so that they could be used for 
cooking food, still remained. Only after trial and error, people would 
have learned the baking of clay pots and making it water tight. The 
earliest fragments of pottery were documented in Mesolithic levels 
at Bhainsaura in Mirzapur, Kutch in Gujarat and Mangaureki -
Bauthi and Mohana in Banda district.^ 
In this sub-chapter an attempt has been made to discuss the 
major ceramic industry and the functions of different variety of 
utensils used by the people. As I have already mentioned above, 
among the materials of utensils, the clay was most extensively used. 
^ Dahiya, Neelima, 1986, Arts and Crafts in Northern India, Delhi, p. 36 
^ Ibid 
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others were copper and stone, which were available in lesser 
frequency. Besides, some other materials like wood, leather and 
shell ' of fruits might have also been used for making vessels for 
daily use. Unfortunately, due to their perishable nature, 
archaeological evidence is lacking. But their possible use is summa 
-rised on the ground that all these are still used in pot making. The 
Jaina^ and Buddhisf^ literature too, provide a list of materials in 
which all the above mentioned things are employed in pot making. 
But among all these materials, only the earthen vessels offer us an 
opportunity for detailed study, the rest is so meager that no 
generalization appears possible. 
The idea of ceramic industry made of clay, can be had from 
the discovery of pottery pieces from the excavations carried out at 
different sites. The potteries of the period under research generally 
include, Black and Red Ware (BRW), Black slipped Ware, Grey 
Ware, Red Ware and most importantly the NBPW, which will be 
discussed one by one. 
Black and Red Ware (BRW): The Black and red ware is pre-NBPW 
in origin but continues even after introduction NBPW in use as 
' The shell of fruits are normally used by Sadhus (hermit) of the present days. 
^According to Acharanga sutra, a wide variety of materials was used in pots 
making viz.. iron, copper, lead, silver, glass, tin, brass, pearl, bells metal, horn, 
ivory stone and leather. Deo, S.B., 'Pots and Utensils from Jain literature'. 
BDCRI, Vol. XIV, No.1, 1952-53, pp.33ff. 
" Mahavagga, VI, 14.2. 
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reported from most of the sites in India. In excavations different 
forms of BRW are known to us. They consists of basins, bowls, 
dishes, dish on stand etc. The specimens of BRW are available in 
both coarse and fine varieties. The former occur more frequently 
than the later. The coarse ones were fired under low temperature 
while the finer ones are the result of firing under high temperature.^ 
About the place of origin and date of BRW, Singh^ has pointed 
out that BRW has been found mainly in two contexts, one belonging 
to the proto-historic period from southeastern Rajasthan with Ahar 
as the type-site. The second, in association with the megalithic 
pottery found in innumerable iron-age graves and urn-fields of south 
India. But Subbarao'', Wheeler^ and Soundra Rajan^ have traced its 
origin at Ahar. 
Black Slipped Ware: It has been observed that the fairly smooth 
surface of the black slipped ware has a basic resemblance with 
NBPW, if we minus its gloss.'° In this ware generally the bowl of 
different types is the most common, the dish, followed by the jar, 
vase and miniature vessels, comes next in order of frequency. Its 
^ Kumar, D., 1986, Archaeology of Vaisali. New Delhi, p 76. 
^ Sinha, B.P. (ed.), 1969, Potteries m Ancient India, Patna, p. 67 
^ Subharao, B., 1958, Personality of India, Baroda, p 179. 
^ Wheeler, M., 1958, Early India and Pakistan, London, pp. 166 - 167. 
® Soundra Rajan, K.V., 'Community movement in pre-historic India. An 
Archaeological perspective', Journal of Oriental Institute, Baroda, Vol.11, No, 1. 
°^ Ghosh, A. (ed.), 1989, Encyclopedia of Indian Archaeology, Vo l .1 , New Delhi, 
p. 240. 
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earliest occurrence has led to the assumption by Ghosh that It 
represents an experimental stage In the development of the NBPW." 
In U.P., Bihar and M.P., they have been found at Rajghat, 
Prahaladpur, Kausambi, Sravasti, Hastinapura, Ahichchhatra, Ujjain, 
Vaisaii, Rajgir, Pataliputra, Chirand and, Sonpur etc. At the above 
mentioned places, the black slipped ware have been found in NBPW 
levels along with black and red ware and are occasionally painted.^^ 
The Grey Ware and the Red Ware: These two ceramic industries 
were the most common ones. The types of the grey ware pottery 
commonly found are dishes, bowls, lipped bowls, vessels, carinated 
handis etc. At Chirand, according to Kumar "the Grey ware is found 
in the neolithic stratas and continues in the chalcolithic period".^^ 
The increased frequency of red ware as compared to other 
wares suggests that it was the most commonly used ware in all 
cultural periods at each site. The ware includes usual types, e.g., 
basins, vases, dishes, bowls (lipped and plain), handis, big jars, 
pots with decorative spouts, pans and other miniature pots including 
goblets (glass like object with stand).'"* Deva^^ suggest that 
miniature pots might have been used as toys for children and some 
" ibid. 
'^  ibid. 
'^ Kumar, D., op cit. p. 90. 
'" Ibid. 
'^ Deva, Krishna and Mishra, Vijayakanta, 1961, Vaisaii Excavatioir 1950, 
Vaisaii, p. 42. 
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of them as thimbles. The different shape may have served different 
purposes. Basins, vases and handis were used as kitchen utensils, 
I.e., for cooking purposes. The red wares^^ have also been found in 
fine, medium and coarse fabrics. But, all these wares were not plain. 
Some have been found with decoration, too. We notice interesting 
decorations on some large jar at Vaisali.^'' These decorations 
include taurine symbol, which have been punched deeply, impressed 
rosette resembling spoked wheel with pellets and solar designs. 
Some sherds are also found impressed with srivatsa or purnaghata 
motifs on the body and small rosettes on the neck with angling 
hooks on the shoulder. 
Northern Black polished Ware (NBPW): This period is marked by 
the introduction of the distinguished ceramic industry. This ware 
marks the zenith of technology in the pot making. The NBPW ware 
has a very wide distribution. About its geographical distribution 
Thapar^® writes that it was from "Charsada near Peshawar and 
Udegram in Swat in the north, Tilaurakot in the Nepalese 'tarai', 
Prabhas Patan on the Kathiawar littoral in the west, Ujjain, 
Maheshwar and Nasik on the trunk route from the Ganga-Yamuna 
Doab to the Arabian sea. Ter and Brahma Puri in the Daccan, 
Kauandanpur and Berachampa in the east." 
^^  Kumar, D., op cit. 
' ' ibid, p. 92. 
'^  Thapar, 8.K., Ancient India, V. 13, 1957, p.1. 
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The shapes^^ in the NBPW are represented by (i) the dish with 
inverted or straight sides, (ii) the bowl with inverted, convex, 
corrugated or tapering sides, (iii) the lid with flat terminal and (iv) 
the sharply carinated handis. Of these bowls and dishes are the 
nnost common types. This ware was made of well-levigated clay and 
fired to a high temperature under reducing condition. The uniform 
firing of NBPW suggests that they were possibly fired in a sagger.^° 
The ware ranged in different colours like black, steel blue, pinkish, 
silvery, golden etc. The similar shades are reported from Kausambi, 
Prahaladpur, Hastinapura, Ahichchhatra, Vaisali, Sonpur, Oriup and 
many other sites of Bihar.^^ The available shapes and frequency in 
totality of the NBPW from different excavations shows that this ware 
had a restricted use, either for eating or, in some cases, storing 
liquids or any precious material. 
But at Rajghat^^ the NBPW accounts nearly 50% of the total 
pottery recovered from c 600-200 B.C. They can broadly be divided 
into two groups, monochrome and bichrome. All the monochrome 
specimens have a fine thin fabric. They are made of well-levigated 
clay with little tempering material. They are invariably potted on a 
fast wheel and have a strikingly lustrous surface. The core is 
'® Ancient India. V, 10 & 11, 1954 - 55, p. 51. 
20 
Kumar, D., op cit, p. 85. 
^' Singh, B.P., 1985, Life in Ancient Varanasi, Delhi, p. 84. 
" Ghosh, A., op cit, p. 253. 
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blackish grey but in some cases reddish. The colour of the surface, 
of almost 90% in this group is jet-black, brownish black or bluish 
black. But the other 10% are either steel blue, pinkish, silvery, 
golden, brown, chocolate, violet and deep red. The bichrome ware is 
much less frequent though it shares all the features of the 
monochrome group. The NBPW found in such, large numbers 
suggests that the industry was in a flourishing state. The production 
was not possibly of local consumption but to exports to other 
centers. It may also be surmised that besides catering to the local 
requirement the pottery may also have its trade significance. Since 
Rajghat is generally identified with ancient Varanasi it may, on the 
evidence of a Jataka^^ be postulated that the potter's industry here 
was in a flourishing state. Moticandra citing Dhammapada 
Atthakatha states "a potter from Varanasi loaded his earthen 
vessels on a donkey, carried them from city to city to sell them". ^ '^  
Archaeologists generally consider the pottery as the primary 
cultural material. They study the pottery mainly with a view to 
identify cultures and establish the chronological sequence of sites. 
However, except Sankalia,^^ who in his short articles attempts to 
" No. 408, A separate suburban village of potters near Varanasi is shown to 
exist. 
*^ Chandra,Moti., 1977, Trade and trade routes in Ancient India, New Delhi, 
p.57. 
^Sankaiia, H.D., 'Functional Significance of O.C.P. and P.G.W. shapes and 
associated objects', puratattva. No. 7, pp. 47 - 52. 
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discuss the functional significance of vessels of the earlier periods 
along with other objects, no serious attempt in this direction has yet 
been made. 
Besides the above, there is yet another difficulty that even one 
pot might have often served more than one function as today 
Examples in this connection may be given of the bowls and dishes, 
which will normally come under the broad classification of vessels 
used for eating. But during the course of the present study, it has 
been observed that they might have been used for various purposes, 
depending on their size and forms. The bowls could have been used 
variously such as container, lid-cum-bowls, and drinking cup. Bowls 
recovered at Nagara^^ and Kumrahar^'^ have the outer surface of 
their base blackened due to fire. This gives us an idea that some of 
them were even used for cooking purposes. Similar instances of 
different use may be given for other pots as well. 
On the basis of the forms and size of potteries recovered in 
excavations, we can broadly classify them as follows: 
(i) Cooking vessels, 
(ii) Eating vessels, 
(iii) Drinking vessels or vessels for storing water, 
(iv) Pots for storage purposes and 
^^  Mehta, R.N., 1968, Excavations at Nagara, Baroda, p. 43. 
"A l t eka r , A.S. and Mishra, V., 1959, Report on Kumrahar Excavation: 1951 -
55, Patna, p. 71 . 
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(v) Industrial utensils. 
(i) Cooking Vessels: In this category we can safely put the handis, 
karahi and basin having a lipped spout.^® On the basis of ware were 
classifications of potteries it may be shown that cooking vessels 
were generally red, grey and black slipped. Majority of the cooking 
pots, which were large in size, were made of red ware. The 
percentage distribution of these wares suggests that the most 
frequent variety was red ware. Cooking vessels in this variety were 
often decorated. The applique mode of decoration of the preceding 
phase, which was very poor in execution, greatly improved during 
this period under study. In addition to this, incised decoration was 
also introduced. These decorations^^ on the vessels have been 
noticed at three places, viz. at the edge of the rim, on the external 
part of the body, and occasionally on the neck portion, particularly 
in the case of miniature pots. There is very few examples, m which 
the decoration is noticed below the mid portion of the pot. 
(ii) Eating Vessels: This type of vessel comprises of dish, bowl, 
and lipped bowl. The dish can be identified as thali for taking daily 
meals, either in dry or liquid form. They were represented in almost 
all types and varieties of pottery assemblage of the period. They 
were of varying sizes and forms. Singh on the basis of diameters of 
?fi 
Gaur, R.C., 1983, Excavations at Atranjikhera. Delhi, pp. 310 - 313. 
^^  Singh, B.P., op cit. p. 84. 
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the dishes at Rajghat, divides them into three types, viz., small, 
medium and large. Of these, the diameter of the first group, 
according to him ranges from "20.4 mm. to 26.2 mm. with their main 
concentration being between 20.4 mm. - 25.5 mm".^° All these have 
flat or flatfish bases, which would not require any support when 
placed on the ground. The specimens belonging to the second and 
the third varieties "range in diameter from 26.3 mm. to 38.4 mm. But 
their main concentration being between 30.3 - 37.6 cm. Most of 
them were thalis, to be used by the adults. These were mostly with 
rounded, straight, convex and straight tapering sides and usually, 
flat and flatfish bases".^^ 
The bowls, (vernacular katora or katori) have been found in 
fairly good number. All these specimens have either incurved, 
convex, rounded or vertically straight sides. The last one is mainly 
available from Sarai Mohana.^^ 
(iii) Drinking Vessels or Vessels for Storing Water: A fragment of 
a tub^^ and surahi^^ of red ware reported at Vaisali are the best 
examples of vessels of this category. Singh^^ divided the Rajghat 
vessels of this kind into three types, "(i) stemmed bowl, (ii) bowls 
°^ ibid, p. 86. 
'' Ibid. 
^^ lAR, 1967 - 68, p. 48. 
^^Sinha, B.P. and Roy, S.R., 1969, Vaisali Excavations, 1958-62, Patna, fig. 
35, No. 12. 
^ ibid, fig. 37, No. 19, fig. 40, No. 21 . 
^^  Singh, B.P., op cit, p. 80. 
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used as cups or tumblers, and (in) lota like vessels" and adds, "of 
these three, first two are made mostly in the slipped variety, while 
the last in the ordinary red ware" At Rajghat large number of lota 
like objects made of dull red ware is reported in the pit of privies 
Since these pots are without slip or wash and their fabric being 
rough, Roy, therefore, suggested "it is not unlikely that they were 
used as lotas for carrying water by persons using these pits as 
privies or latrines "^^ A lota type of miniature vase of red ware is 
also reported at Vaisali ^'^ 
(iv) Pots for Storage Purposes: In this category two types of 
vessels makes its appearance in several excavations, this may have 
been produced for purposes of storage One for the ordinary 
foodstuff or gram and the other for storing liquid The vessels of the 
first type were mostly made of red ware, whereas the vessels used 
m latter purposes were mostly produced in black slipped and other 
slipped ware ^^  
In the literature the word kumbtia^^ is used for the vessel used 
to store liquid while kusula*^ for storing grains They are of various 
^^  Roy, T N , 1986, A Study of Norttiern Black Polished Ware Culture New Deli 
p 98 
of Sinha, B P , and Roy, S R 1969, op cit, fig 44 
^^  Roy, T N , 1983, The Ganges Civilization New Delhi pp 1 9 3 - 1 9 4 
^^  Singh, Shivaji, 'Vedic Literature on Pottery' ed by Sinha B P 1969 
Potteries in Ancient India, Patna, p 304 
'*° Astadhyayi of Panini, edited and translated by Vasu, Srisa Chandra, 2 vols 
reprints, 1962, IV 3 56 
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sizes. Their heiglit, in majority cases, could not be determined As 
mostly rim portion are available, therefore their sizes are tentatively 
gauged on the basis of their diameters of rim and their thickness 
The vessels of the first group were most probably used for storing 
grains. This can be postulated on the basis of their forms. Most of 
these have carinated neck and their body in all cases is rounded. 
Group second comprises vessels which are pitchers {ghara or 
mataka in vernacular). Their purpose appears to have been the 
same as that of ghara of the present days. From Champa, Prasad 
cites an interesting miniature waterpot (surahls) made of NBP ware 
Which according to him has "thin section, the outer surface of which 
seems to be polished with silvery colour having bluish stinct and 
finally fish scale design is painted on it in buff-like colour".''^ Such 
type of pots is not available from the other site. 
The above mentioned vessels though broken are found m 
large quantity from different sites. These vessels, it seems, were 
used by the people to keep their surplus grains for ready availability 
in times of need. Besides such storage vessels, granaries also were 
discovered at Atranjikhera and Mathura^^. The granary found at 
Atranjikhera has three cells, each partitioned by walls. Each cell 
^^ Prasad, Ram Chandra, 1987, Archaeology of Champa and Vikramsila, Delhi, 
p. 114. 
''^Allchin F.R., (ed.), 1995, Archaeology of Early Historic South Asia. 
Cmabridge, p.112. 
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rectangular in shape, measured 1.75 meters in width and are 
provided with two openings or doors."^ (Plate No.8) 
(v) Industrial Utensils: In this category pots generally used as 
crucibles are reckoned. The pottery of this kind is reported at 
Kausambi"'' and Rajghat.''^ Two crucibles were also found at Rajghat 
in this phase. One of them is smaller and almost intact. Its capacity 
is given to be 46cc. The other one seems to have been of a longer 
size. Both these specimens show a vitrified and enameled outer 
surface. This phenomenon is said to be due to high temperature of 
heat to which it may have been subjected. Both have rounded base 
and convex side. Singh suggests that "they were used for melting 
purposes, which is evidenced by the presence of green rusted bits 
of metal sticking on the inner walls of the specimens.""^ 
Each of the above mentioned utensils, in different varieties, 
are reported in excavation. The different shapes and varieties of the 
ware lead us to suppose that the grey ware and the red ware were 
the common men's pottery. The black and red ware (BRW) and 
NBPW are available in certam specific types but grey and red wares 
were of all necessary shapes required for household works, namely 
cooking, storing and eating. The small to medium sized vessels 
"^  Gaur, R.C., op.cit.. p. 249. 
"'' Sharma, G.R., 1969, The Excavations at Kausambr 1949 - 50. Memories of 
Archaeological Survey of India, No. 74, New Delhi, p 97. 
"^  Singh, B.P., op cit, p. 88. 
'' ibid. 
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seems to dominate the NBPW at every site. It appears tliat NBP 
vessels has a restricted use, either for eating, or in some cases, for 
storing only liquids or any precious materials like ghee, oil etc. This 
pottery is so unique and delicate that it is regarded as the prince'*'' 
among the potteries or the deluxe ware.'*^ The value attached to this 
ware can be judged from the repair done by means of copper wire or 
pin rivettings as reported by the excavator of the sites at Rupar,''^ 
Bairat^°, Ujjain^\ Sonpur", Kumrahar", Khairadih^"* etc. It appears, 
therefore, that instead of throwing away these pots they were used 
or preserved by the people. It is also interesting to note that these 
repaired vessels are found not only from those places where they 
might have been imports, but also from Sonpur and Khairadih^^ 
which have been suggested as centers of production. From the 
above discussion, it is possible to infer that NBPW was a prized 
commodity of the period and produced largely to cater to the need of 
the elites in the society. 
^^  Prasad. Ram Chandra, op cit. p 96 
*' Sinha, B P {ed ), 1969.op cit . p 146 
*^ Sahay, Sachchidanand. Origin and Spread of the Northern black Polished 
Ware', in ed Smha, B P , Potteries in Ancient India, p 146 
^ Ibid. 
'' Ibid. 
" Ibid. 
" Ibid. 
^ Ibid. 
^^ Singh, B.P., op cit, p. 85. 
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p 1 
yjnapierr^d 
(Conclusion) 
CONCLUSION 
The underlying spirit in exploiting literary accounts and 
materials available from archaeological excavations pertaining to 
the period of our study has been essentially to synthesize the two 
evidences to supplement each other for bringing forth the material 
life of the people of northern India of that time with as much clarity 
as possible. Dymond, a proponent of full co-ordination, says that 
"We have a moral duty to find out as much of the truth as possible 
and should therefore be prepared to use whatever evidence 
survives. If it is of different kinds, then we must see it in all of its 
variety to co-ordinate it", (p.99). 
The archaeological records as well as the literary evidences at 
its best represent only a part of the whole. To bring them together 
i.e. produce a historical synthesis is not an easy task at all and 
often produces conflicts, strains and uneasy balances. The nature of 
the evidence controls the nature of the perception. The historian for 
example, thinks of Sakyans, Mallas, Magadhans and Panchalas as 
group of people identifiable as more or less artificial organizations 
of people based on such ties as politics, proximity, geography, 
tradition and culture. But the archaeologist on the other hand, would 
be more interested in the material life within a time bracket and for 
him buildings, fortifications, implements, crafts, technological 
processes, potteries, weapons, ornaments and the like are the main 
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pillars of evidence Both these sources may belong to the same 
chronological bracket, but one sees hardly any point of contact 
between them They look either from a different angle or different 
aspects altogether 
A silent issue that comes to mind m archaeology aided by 
literature m the Indian context is the problem of chronology Most of 
the dates in ancient Indian history are derived on the basis of 
evidences in literature Archaeology has generally been given a 
secondary role Unfortunately, dating in archaeology too is not 
without hazards These problems often led archaeologists to leave 
the textual evidence aside It appears quite justified to an extent 
Sarao reported more than 4000 references that can be found in our 
literary texts, most of a kind for which there is no way to relate to 
the archaeological materials (p 165) Despite the fact that there are 
several things mentioned in literature are reasonably identified The 
fortifications, monasteries and other monuments can be identified in 
the archaeological remains If archaeological materials abound in 
pottery types, coins, building materials and metals, the literary 
records mainly consist of names of the kings, queens monks 
traders settlement types, commercial information and social 
classes Only a few moats, fortification, walls, halls, etc may be 
collated and rest is very tentative and generalized But such 
exercise does solve our problem The mention of certain fortification 
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walls and moats in the literature and their corroboration in the 
excavations proves that though there is a tendency in the literature 
towards exaggeration and the archaeological data are on the whole 
very limited, yet the two can offer something by way of 
corroboration 
To collate archaeological and literary evidences, we can 
greatly amplify various deficiencies in the historical record and 
repair its omission by highlighting and correcting the written record 
The coordination of reliable conclusions from each allows us to 
make reliable synthesis 
However, both archaeology and literature have their own 
drawbacks, as outlined below The excavations conducted, so far at 
sites pertaining to the time-bracket c 600 B C -320 B C has mostly 
been of the nature of vertical excavations No sincere attempt has 
been made so far to excavate horizontally or on a scale to compare 
with excavations at Harappa or Mohanjodaro As a result the 
material life recovered till now is comparatively meager This is 
because of two reasons Firstly most of the sites of the period 
under research are now fully occupied It is therefore difficult to 
excavate them Secondly, the excavation involves a huge 
investment of money and manpower Since India is still a developing 
nation, therefore, the government is concerned with more and more 
developmental works on priority basis Archaeology receives a 
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meager amount of money from the government to carry on 
excavations. This amount is far short of the requirement needed to 
unravel the cultures of the past to the fullest possible extent. 
There is yet another impediment in the total estimation of 
material life of the people. The report of the excavations except the 
few viz., Atranjikhera, Sravasti Kausambi, Sonpur, Narhan, 
Prahaladpur, Patliputra, Vaisali etc. had not seen the light of the 
day. The other relevant excavations conducted at Johdpur (Jaipur) 
and Noh (Bharatpur) in Rajasthan, Allahapur (Ghaziabad), Jakhera 
(Etah) Ayodhya (Faizabad), in Uttar Pradesh, Checher Kutubpur 
(Vaisali) and Oriup (Bhagalpur) in Bihar and Eran (Sagar), Besnagar 
(Vidisha) and Jaderua (Gwalior) in Madhya Pradesh etc have been 
reported only briefly. 
Another problem is related with the literature. In most of the 
cases the Sanskrit, Pali and Pral<rit texts available to us to reflect 
on this period were written by religious scholars and therefore only 
the religious ideas, teaching and moral lessons have been greatly 
emphasized. They paid little attention to the common life of the 
people Therefore, the literature of the period focuses very little on 
the material life and its prosperity except for Panini's Asthadtiyayi. 
In the light of the above, one has to be very cautious while 
making generalizations about the period under research. Any new 
discovery or excavation report can substantially modify our views 
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about the material life of the people. For example, scholars like 
Vibha Tripathi and T.N. Roy who wrote nearly twenty years ago 
believed that the period c.600 B.C. - 320 B.C. had little in common 
with the material life of the people of the late phase i.e., post 320 
B.C. However, a careful study of the materials and new excavation 
reports aided by literary evidences convey that it was not as true as 
claimed by the above mentioned scholars. 
The people practiced hunting and fishing for their livelihood 
but agriculture (krish) was the mainstay of life. Its importance can 
be realized by the fact that Kautiliya used the word krish for 
agriculture as one of the three categories of science. The most 
common cereal in the diet was rice {vrlhi) followed by wheat 
igodhuma), barley {yava) and millet along with different types of 
pulses like common pea {matar), horse gram (kulti), black gram 
(urad), green gram (moong), chick pea (chana), green pea (kesari) 
lentil (masur) etc. Literary as well as archaeological evidences 
reveal that rice was very popular as staple diet of the people. It's 
use may have been also after grinding as even today. This seems to 
be due to the presence of querns and mullers at several places. For 
the purpose of cooking and lighting people used mustard oil 
(sarsapa) and the oil extracted from sesmum (tila). Besides it, we 
have also the evidence of cotton cultivation as recorded from 
Atranjikhera, Chirand and Sringaverapura. 
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The archaeo-literary evidences also suggest that large number 
of people were non-vegetarian. This widespread practice of meat 
eating during this period might have produced a natural reaction in 
the mind of Lord Buddha and Lord Mahavira, close contemporaries 
to the earlier century of the period of under study, which led to the 
propagation of the doctrine of non-injury to living beings. The 
consumption of liquor {sura) was fairly common. In the taverns 
liquor was kept in jar and freely sold. 
This is the same period in which we have clear-cut evidence of 
the transplantation of paddy (sali) as recorded by the authors of 
Ashtadhyayi and Nyaydhammakahao. This method of the cultivation 
of paddy probably raised its production manifold. Such type of 
cultivation was supported by artificial sources of irrigation such as 
canals, channels, wells etc. which has been documented in 
excavation reports. 
In the agricultural operations, perhaps, people used mainly the 
wooden plough. For breaking the hard soil, deep ploughing and 
preparing it for the cultivation of new crops, wooden plough was 
made very heavy in order to achieve the desired result as mentioned 
m Samyuktta Nikaya At the some extent the sickle made of iron 
replaced those of other materials and helped the peasant to gather 
their sheaves more effectively. Even then the lesser number of iron 
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tools employed In agriculture gives us an idea that farmers possibly 
could not afford iron tools in all types of agricultural operations. 
In architecture of this new era, besides mud and mud bricks 
people also used burnt bricks. Though it began to be used on a 
limited scale. It being confined to the buildings of public utility, such 
as barns and drains as is in evidence at Hastinapura or tank, well 
and canal as at Ujjain in the earlier stages of the culture; but it 
seems to gain gradual acceptability among individuals for 
constructing houses for residential purpose as a sign of economic 
prosperity. It is interesting to find that commonly the walls of houses 
and residential places were made of wood, reed, cane and bamboo. 
These were made by putting up screen with the help of wood, reed, 
cane and bamboo. This screen was then plastered with mud mixed 
with rice husks. Since sala wood was used in large scale; hence the 
term sala came to be used for variety of building as given in 
literature pertaining to the period of our §tudy. 
Roofs of the houses, be they either of permanent or 
impermanent material, may have been usually thatched as is the 
case in modern times as well. Though no archaeological evidence 
can be expected from any of the excavated sites due to their 
perishable nature of material used; nevertheless, on the analogy of 
modern day practices it may be visualized to be more or less the 
same. Today thatched roofs are constructed with the help of reeds, 
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canes, bamboos, all together. In the first instance grid frames of 
required dimension was made of split bamboos. This is then covered 
by reeds, tall wild grasses or slalks of dried paddy. The structural 
base of the roof, so constructed, was plastered with the help of mud 
as protection from heat of the sun in hot summer days and cold in 
the winter days. As rains were expected to be heavy in most of the 
region under study a final covering of the roof was made with the 
help of terracotta tiles as an additional protection from rains. 
Interestingly in the Ashtadhyayl of Panini one comes across chhadis 
which may have been the word commonly used for such kind of roof 
in vogue at that time. Today we have the word chapper in vernacular 
to describe such roof common in our times. 
Floor of the houses was generally made of clay but sometimes 
also made of rammed bricks. Each house had its own hearth made 
of clay for cooking. These were of two types: one above the ground 
and the other underground. Both these types of hearths are still in 
use in countryside. 
The privies and soak-pits, ring-wells etc were the part of the 
structural unit of domestic architecture. To facilitate easy traffic, 
roads were constructed, though generally unpaved. Some were also 
paved, and they bear even to this day the indelible imprint of their 
wheel marks in ruts. The wheel marks works out to 5 ft. 9 inches. 
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apart which may have been the universal gauge of bullock-drawn 
wagons in vogue at the time. 
It happens to be the same period when defensive fortification 
has begun to come up as safeguards to the urban centers against 
both floods and human enemies. Examples of such fortification are 
at Rajagriha, Rajghat, Kosambi, Ujjain, They were all centers as 
documented in literature of the earliest historical political powers 
such as Magadha, Kasi, Kosala and Avanti. They were situated on a 
well-defined early historical trade route running from the middle 
Ganga Valley to the Daccan. The people also used wooden logs for 
fortification, which served as a buffer and the first line of defence 
against periodically rising rivers. Sometimes the fortification was 
repaired with burnt bricks to strengthen it and to protect from the 
possible sudden breach due to the river swollen by floods. The 
moats (vapra) were created along and out-side the fortification wall. 
These moats were generally filled with water connecting it to the 
river. This may have been done to make the settlements 
inaccessible to external enemy or enemies. 
Among the use of ornaments (alankaras) were the time-
honoured bangles made of shell, ivory, terracotta and glass. Beads, 
no doubt, strung together as necklaces played an important role in 
ancient jewellery. These were made of diverse materials like agate, 
carnelian, jasper, glass, copper, bone and even terracotta and were 
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spherical, barrel or faceted in shape. The beads of terracotta are 
usually pear-shaped and often biconical. Beads of arecanut shape 
were also common in use. It is interesting to note that use of glass 
for making objects of ornaments, beads, etc. has its beginning in 
upper Gangetic valley earlier to the period of our study i.e., pre 600 
B.C. and continues in this region well within the period of our study, 
its eastward dispersal in the middle Gangetic valley appears to be 
late and perhaps not earlier than 300 B.C. However at Ujjain its 
occurrence has been recorded in c. 500 B.C. These were 
supplemented by ear-ornaments in the shape of convex discs with 
concave sides made of bone and agate, brightly polished, in a shape 
that lived in popularity for centuries and has slightly modified 
variants even to this day. Added to this it is worth mentioning that 
ear ornaments made of glass in the shape of reels had been found 
at Ujjain datable to c. 500 B.C. of the earliest. Though these glass 
ear-reels may have been decorated, as well, of which a single 
specimen has been highlighted so far. 
The articles of toiletry (subhagam-karana) remained the same 
in character. Thus comprised, as of old, the kohl sticks or antimony 
rods (anjanashalaka) nail parers and hair cleaners. In addition to 
these there are familiar rough and granular-surfaced skin rubber of 
terracotta, and the pigment stick of bone or ivory to add to the 
attractions for beauty. Combs were also in use. Combs in ivory 
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appears to be a prized possession as it is evident from the fact ttiat 
broken ones were often gathered together and rivetted with copper 
pins. During the period under discussion though there is evidence 
that people use mirror but unfortunately the nature of the mirror is 
not easy to determine as we have only the handle part of the mirror 
frame available from Ujjain. The handle is however made of ivory 
which is exquisitely carved. Such objects were not, of course, 
common and reflected then, as they do even now, luxury and 
prosperity. 
In the earlier period discs of terracotta, often decorated at the 
edge, served as game objects for the past time of the people 
Playthings continued to be as simple as in the olden days, but in the 
period under discussion. Their multiplicity is well attested in the 
excavated materials. The children no longer were content merely 
with hopscotches or perforated discs and wheels, as toys in the 
shape of diverse terracotta animals such as the elephant, rattles, or 
bull begins to appear. Apart from the likeness to real nature, they 
have decorative patterns in the forms of a circle or leafy patterns or 
chakras (wheels) stamped, notched or pierced on them. Human 
figurines, both male and female, in their most simplistic form with 
little or no decoration suggests that artists had set to work on 
modeling human forms to cater to the needs of the people for 
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possessing them as mere art objects. Their religious or ritualistic 
significance is not well established. 
The prolific bone points, variously described as arrow-heads, 
awls, pins, knitting needles, bone tools etc are the prevalent 
artifacts of pre - 600 B.C. However, their use continues in the 
period under our study. Bone points may have their use to engrave 
on a soft surface such as clay. It Is interesting to find that a neatly 
worked bone point have been found with its cover in the form of 
socket sheaths at Ujjain. Though these bone points have been 
generally described as styluses and their probable use shown for 
writing; but in the absence of any writing this seems to be a far-
fetched conclusion. 
Iron objects generally appear at most of the sites during the 
period preceding 600 B.C. But they are in negligible number and, 
therefore, their importance in economic terms cannot be determined. 
But in the period under study, metal like iron heralded a new era in 
Indian history. Barring the Harappan culture and also the megalithic 
culture of peninsular India, no other period or phase yielded as 
many metal implements as the period c.600 B.C. to 320 B.C. It is 
argued that this phenomenon provides a fillip to this period, which 
brought about various socio-economic changes leading to second 
urbanization. According to one estimate iron objects of Northern 
Black polished Ware (NBPW) that covers the period c.600 B.C. -
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100 B.C. agricultural implements accounts for a meager 10% of the 
total as against 36.5% of implements of war and hunt, 35.5% those 
of various crafts and only 18% comprising household objects (Table 
No.5). But when we divide the NBPW into two broad phases, it is in 
the first phase c.600-320 B.C. that the numbers of iron tools are 
rather limited. They increase substantially during the later phase in 
c. 320-100 B.C. Seeing to the percentage of iron tools of the above 
four categories it may be noted that in earlier phase percentage of 
agricultural tools in comparison to the later phase of NBPW is less. 
The above mentioned figures clearly indicate that the various crafts 
particularly carpentry, smithy and masonry developed under the 
period under study and activities of war and hunt continued to 
flourish uninterruptedly. Besides, people made wide use of metal 
implements in household affairs. The small number of agricultural 
objects possibly means that the peasants could not afford iron 
objects for all types of agricultural operations. Perhaps wooden 
ploughs with similar other digging implements were commonly used. 
This is borne out by literature. 
Since copper could not provide enough scope of working in all 
types of tools and equipments now needed with the advancement of 
time, hence had to give way to iron. Now copper is limited only to 
make objects such as ornaments, toiletries items, household objects 
etc. The repertoire of iron objects points to the many-sidedness of 
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its application, comprising knives, arrow-heads, spear-heads, 
wedges and axes. There Is Indication of local manufacture of Iron 
objects In the form of slags, found at Atranjikhera and Hastinapura. 
Suggesting not only mining of Iron ores but also smithy, Involving 
the twin action of smelting and forging. The arrows and spears 
provided to them the defence against wild animals and human foes 
and helped them to hunt down game for food while knives enabled 
them to carry on skinning of hunted animals and other needs of daily 
life. The 36.5% (c. 600 - 100 B.C.) in comparison of 35.5% (in pre. 
600 B.C.) objects of war and hunt and the specialized weapons of 
attack and defense suggests possibly a less peaceful life then in the 
earlier days. 
The prevalence of punch-marked coins in the area of our study 
is a pointer to the fact that money economy in its developing stage 
had become prevalent. Earlier the nature of the coinage had shown 
that they were local issues but with the passage of time It became 
widespread and transcended the barrier of different Janapadas. 
The pottery as an essential item of the culture of the period 
under our study has its characteristic and displays the genius of the 
potters of the time. The NBPW, replacing the PGW has become the 
ceramic par excellence. Though seems to evolve generically from 
the PGW; but surpasses indurability, as could be judged from its 
metallic sound, and also in having muW'i-coloured mirror like 
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appearance of its surface. The NBPW was so much valued that 
broken pieces were joined and held together by copper rivets. The 
other associated wares of the time were the black slipped ware, the 
grey ware and the red ware as more commonly used utensils. The 
difference thus may be reckoned as a proof of the fact that the 
society of the time has come to be divided into haves and have nots. 
Such was the picture of the diversity of life and its expanding 
scope. Needless to say, it was richer and more prosperous than that 
of the one preceding it, though the limitations of the excavations 
during the last fifty years made it scarcely possible to obtain, an 
adequately representative picture, not to speak of a complete 
reconstruction of the life that had sprung into vigour and ebbed 
away. 
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Plate No. I 
Clay Plaster Showing depressions caused by iccds at Atianjikheia. 
Plate No. II 
A mud floor with domestic hearth, drain and post-holes at 
Atianjilcheia. 
Plate No III 
/^, Fuinace foi the foiging of iion objects at Ujjain. 
B, Wooden reinforcement to mud fortification at Ujjam. 
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Plate No. VI 
I'uMch-niarkcd coins (local and imperial type). 
Plate No VII 
Terracotta discs at Atranjikhera. 
Plate No VIII 
A granaiy with lumps of charred grains at Atranjikhera. 
